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CHAPTER 2.0 - SITE CHARACTERISTICS

2.1 GEOGRAPHY AND DEMOGRAPHY

2.1.1 Site Location and Description

2.1.1.1 Specification of Location

The Byron Station - Units 1 and 2 is located in northern
Illinois, 3.7 miles south-southwest of the city of Byron, and
2.2 miles east of the Rock River, in Ogle County. The sgite is
situated in the approximate center of the county in a
predominately agricultural area. Figure 2.1-1 locates the
site in relation to Illinois.

The site is located entirely within one political division,
Rockvale Township. Site property occupies portions of sections
10, 11, 12, 13, 14, 15, and 24 (Township 24 North, Range 10
East). The location of the site within the county and within
Rockvale Township is shown in Figures 2.1-2 and 2.1-3.

The station site is roughly rectangular in shape, with the
plant structures occupying the southeast portion of the site.
The approximate location of the reactors in Zone 16 of the
Universal Transverse Mercator Coordinate System is given as
follows.

UNIT LATITUDE AND LONGITUDE UTM COORDINATES
1 89° 16' 55" W x 4,661,800 N
42° 41 29n N 310,700 E
2 89° 16' 55" W x 4,661,888 N
42° 4' 32" N 310,700 E

Byron is the closest sizeable city (1977 population 1884) to
the site boundaries although Oregon is the largest city within
a 10-mile radius (1977 population 3543). Figure 2.1-2 shows
the major cities within Ogle County and the vicinity of the
site.

Figure 2.1-4 indicates the major roads within the surrounding
area. Illinois State Route 2 is the closest major highway to
the site and is located 2.5 miles west of the Byron Station
(centerline of the reactors). Other principal roads in the
area are Illinois State Highways 72 and 64, located 3.5 miles
north and 4.2 miles south of the station, respectively. The
site itself is bounded by County Highway 2 (German Church Road)
to the east, Deerpath Road to the south, and Razorville Road to
the west. The closest railroad to the station is the Chicago,
Milwaukee, St. Paul and Pacific. It is located 4.0 miles
northeast, as indicated in Figure 2.1-5.
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Figure 2.1-5a shows the route of the railroad spur connecting the
site to the Chicago, Milwaukee, St. Paul and Pacific Railroad.
From the edge of the site the spur extends approximately 3.6
miles on a 150 to 200-foot wide right-of-way that covers about 75
acres, most of which was formerly agricultural land. The spur
connects to the now-abandoned Chicago and North Western Railroad
tracks, which Commonwealth Edison purchased from that point for
approximately 2.2 miles to the northwest to connect with the
Chicago, Milwaukee, St. Paul and Pacific.

2.1.1.2 Site Area Map

The Byron Station occupies approximately 1782 acres of land.

This area consists of the main site area and the transmission and
pipeline corridor to the Rock River. The main site area occupies
approximately 1398 acres, while the corridor occupies the
remaining 384 acres. The exclusion area and site boundary lines
are shown in Figure 2.1-6.

The topography of the main site area is indicated in Figure
2.1-6a. The topography in the northern half is dissected and
slopes to the northeast. In the southern half, the land slopes
to the southwest and is slightly dissected and rolling. A
northwest-trending upland ridge extends through Section 13 and
merges with a broader north-south ridge which parallels the site
on the east. The elevations range from approximately 906 feet
mean sea level (MSL) in the southeastern portion of the site to
about 670 feet MSL in that portion of the pipeline corridor which
lies adjacent to the Rock River. The grade level for the plant
will be 869 feet MSL. Before construction, the northern half of
the site was wooded with some cropland and the southern half was
largely cropland.

The location and orientation of principal plant structures is
shown in Figure 2.1-7.

There will be no industrial, institutional, commercial,
recreational, or residential structures on the site other than
those used by Exelon Generation Company in the normal conduct of
its utility business. The development of the site for uses other
than power generation and agriculture is not planned.

2.1.1.3 Boundaries for Establishing Effluent Release Limits

Title 10 of the Code of Federal Regulations Part 20.1302 requires
that a licensee demonstrates by measurement or calculation that
the total effective dose equivalent to the individual likely to
receive the highest dose from the licensed operation does not
exceed the annual dose limit.

Also 10 CFR 50.34a requires that "in the case of an application

filed on or after January 2, 1971, the application shall also
identify the design objectives and the means to be employed for
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keeping levels of radiocactive material effluents to unrestricted
areas as low as practicable."

The restricted area is used for establishing effluent release
limits and enable the Licensee to fulfill the requirements of 10
CFR 20. The restricted area boundary is specified to be the site
boundary, as shown in Figure 2.1-6. The expected concentrations
of radionuclides in effluents are discussed in Section 5.2 and
will be in compliance with 10 CFR 20.106 criteria. The minimum
distances from the release point of gaseous effluents (the wvent
stack) to the nearest site boundary for each of the 16
directional segments are given in Table 2.1-la. The site
boundary closest to the release point of gaseous effluents is in
the south-southeast segment at a distance of 2625 feet. Liquid
effluents will be discharged through the blowdown lines into the
Rock River approximately 2.2 miles northwest of the reactors.

The plant exclusion area is located entirely within the site
boundary lines. The minimum exclusion boundary distance from the
gaseous release point for both reactors is 1375 feet. Distances
from the release point of gaseous effluents to the exclusion area
boundary for each of the 16 directional segments are given in
Figure 2.1-6.

2.1.2 Exclusion Area Authority and Control

2.1.2.1 Authority

The Byron Station exclusion area as defined in 10 CFR 100 is
located entirely within the site boundary, as shown in Figure
2.1-6. Since Exelon Generation Company owns all properties
within the site boundary in fee simple, they also own the
exclusion area and have the authority to determine and control
all activities occurring within the exclusion area, including
removal and exclusion of personnel or property from the site.
The Licensee owns all mineral rights and easements for the
exclusion area, as well as for the remainder of the site
property.

For accident releases, the minimum exclusion area boundary
distance is 445 meters, measured from the outer containment wall.

2.1.2.2 Control of Activities Unrelated to Plant Operation

Exelon Generation Company retains the authority to control any
and all activities on the plant site, including the admission of
visitors. Access 1s restricted by the use of security personnel
and protective fencing.

Only employees of the Licensee or other authorized personnel are

on the site. There is no one residing on state property. Using
the site for purposes other than power
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generation (e.g., recreation) is not contemplated by the
Licensee.

2.1.2.3 Arrangements for Traffic Control

Since the exclusion area is not traversed by any highway,
railway, or waterway no traffic control arrangements have been
considered.

2.1.2.4 Abandonment or Relocation of Roads

No public roads were closed or relocated due to the Byron
Station.

2.1.3 Population Distribution

The population projections and the list of cities with their
projected populations are generated by a system of Sargent &
Lundy (S&L) developed computer programs (Reference 1). The
demographic tables present the population figures broken into 16
directional segments and 10 distance increments surrounding the
site, while the list of cities details major populations in the
area, their distance and direction from the site, and their 2020
projected populations.

The U.S. Bureau of Census has established a system of population
units known as enumeration districts. An enumeration district
has no set size, shape, or population. The boundaries of the
enumeration districts avoid crossing state and county lines,
tracts, minor civil divisions, etc. The Department of the Army
has established the geographic coordinates of the population
centroid of each enumeration district. The centroid is the point
which best represents the population concentration of the
enumeration district. It is not necessarily the geographic
center. The coordinates of the centroid, the population
information, etc., are placed on a MEDLIST tape by the Department
of the Army. The S&L system of computer programs uses these
tapes as input. The present populations were determined directly
from the MEDLIST tapes.

The population projections used to examine the regional
demography were generated by a system of Sargent & Lundy (S&L)
developed computer programs and are based on 1960 and 1970 census
data. The population projections are presented on tables that
are separated into sixteen 22.5° azimuthal segments centered on
the centerline of the reactors and five distance increments
surrounding the Byron Station site. The cities list enumerates
the major population concentrations in the area, their distance
and direction from the site, and their projected population. The
1970 populations were determined directly from the Department of
the Army MEDLIST tapes (S&L 1974, revised 1977). The projected
population distributions were made by a computer program using a
modified "Ratio Technique," which is
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further described in Subsection 6.1.4.2 of the Byron
Environmental Report.

The majority of the people, about 58%, who reside within 30
miles of the site live in urban areas such as the cities of
Rockford and Belvidere, while the remainder (42%) live in rural
communities. In Ogle County, the situation is reversed with
only 39% of the county populace living in urban areas, and the
remainder (61%) living on farms or in rural communities of 2500
people and less (Bureau of the Census 1981).

Projected future population distributions were made by a computer
using a modified "ratio technique." The ratio technique
essentially involves calculating the future population of an

area by projecting the ratio of the total population of that

area to the total population of a larger area containing the
first, and for which population projections have already been
made.

The ratio is projected with the basic assumption that for the
first few years of the projection period the ratio changes at
the rate calculated for a base period in the past, but after
the first few years the rate of change in the ratio gradually
decreases to zero, so that the ratio is constant after 20 years.

The basis of the ratio was that of township to state populations.
The period from 1960 to 1970 was selected as the base

period for the projections. Using the rate of change in the
township-state ratio calculated for the 1960-1970 period, and
the state population for the year in question (the state
population was projected geometrically using the growth rate of
the state population during the 1960-1970 period), the township
population was projected. In order to incorporate the assumption
that the township-state ratio does not continue to

increase (or decrease) at the calculated rate indefinitely,

the ratio was held constant after 20 years.

For greater accuracy in the 0- to 5-mile region, onsite house
counts were conducted in 1972 and 1977. The number of houses
counted was multiplied by three (the average number of people
per household based on the Census Bureau's statistics for the
area) to arrive at the population. Future populations for the
5-mile region, based on the 1977 house count, were also
projected using the modified ratio technique.

2.1.3.1 Population Within 10 Miles

The population within 5 miles of the Byron site is shown in
Table 2.1-1. These statistics are based on an onsite house
count conducted during April 1977. The population per household
was taken as three people, which is consistent with the

Census Bureau statistics for the area and with the 1972 house
count. Comparison of the 1972 and 1977 house count data
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indicates that the population within a 5-mile radius of the
site is growing at a faster rate than was projected in 1972.
The increased growth rate within the 5-mile area can be
attributed to the large amount of new home construction which
is occurring in the areas surrounding the cities of Byron and
Oregon.

The overall demographic pattern for the area within 10 miles of
the Byron Station, as determined from the 1977 population
projections, is one of gradual growth but at a slightly slower
rate than was projected in 1972. Table 2.1-1 shows the 1977
and projected population distribution for a 10-mile radius
surrounding the Byron Station. Figure 2.1-8 identifies the
cities located within this radius, as well as their distance
and direction from the site.

The total 1977 population within 5 miles of the site is 6,885,
which is projected to reach 10,694 by the year 2020. The
average 1977 population density within this radius is 88 people
per square mile, with the majority living between 4 and 5 miles
from the site. This is due to the two cities located within 5
miles of the site: Byron, located 3.7 miles north-northeast of
the site, and Oregon, located 5.1 miles south-southwest.

The total 1977 population within a 10-mile radius of the site
is 20,821. S&L computer projections indicate that this area
will gradually increase by a total of 10,795 people to reach
31,616 people by the year 2020. The average 1977 population
density within this radius is 66 people per square mile. This
is expected to increase to an average of 101 people per square
mile by 2020.

The majority of the population within 10 miles lives between 5
and 10 miles from the site in the north-northeast, south-
southwest, and west sectors. This is due primarily to the
cities of: Byron, located 3.7 miles NNE; Oregon, located 5.1
miles SSW; and Mount Morris, located 7.5 miles WSW of the site.

2.1.3.2 Population Between 10 and 50 Miles

The 1970 and 1977 populations within 50 miles of the site and
the projected populations for 10-year intervals until 2020 are
shown in Table 2.1-2. The total 1977 population within 50
miles is 978,998 and is expected to increase by approximately
535,140 people to reach 1,514,138 by 2020.

The average 1977 population density is 125 people per square
mile, which is expected to increase to an average of 193 people
per square mile by the year 2020. The area between 10 and 20
miles from the site is the most densely populated with a 1977
population density of 269 people per square mile. The least
densely populated area is within 10 miles of the site, with
only 66 people per square mile.
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The most heavily populated sectors within 50 miles of the site
are the north-northeast and northeast sectors with 1977
populations of 210,510 and 197,489, respectively. The high
populations in these sectors are due primarily to Rockford and
its surrounding suburbs. Rockford is located approximately 17
miles northeast of the site and has a 1977 population of
160,575. The west-northwest sector, which is predominately
rural, has the lowest 1977 population (13,687 people).

Figure 2.1-9 shows the location of the major cities within 50
miles of the site. All cities within this radius are listed in
Table 2.1-3 which also gives their 1970 populations, their
projected 2020 populations, and their distance and direction
from the site.

2.1.3.3 Transient Population

The transient population within 10 miles of the site is composed
primarily of visitors to local recreation areas and facilities,
although some population movement and concentration can be
attributed to schools and industries located within the

10-mile radius.

As shown in Table 2.1-4, there are three state parks within 10
miles of the site: Lowden Memorial State Park, located 3.5
miles southwest of the site; White Pines State Park, located
10.5 miles west-southwest of the site; and Castle Rock State
Park, located 7 miles southwest of the site. In 1980, these
three parks had a combined annual attendance of approximately
1,132,000 people (Illinois Department of Conservation, 1981).
The estimated peak daily attendance for these areas are 6,800,
14,200, and 950 visitors, respectively.

Lowden Memorial State Park consists of 207 acres and offers
boating, fishing, camping, picnicking, hiking, and summer
interpretative program. Lowden State Park was visited by
approximately 632,000 visitors in 1980. White Pines State Park
consists of 385 acres and offers camping, fishing, picnicking,
hiking, and summer interpretive program. Approximately 457,000
people visited the park in 1980. Castle Rock State Park will
encompass approximately 1956 acres once land acquisition is
completed, and surrounds a core area of 589 acres which forms
the Castle Rock Nature Preserve. In 1980, 42,637 people
visited the park, which is still undergoing development. When
completed, the park will offer camping, boating, fishing,
hiking, picnicking, and natural history interpretation.

In addition to these state recreational facilities, there are
several privately-owned recreation areas within 10 miles of the
Byron site. Table 2.1-4 lists the recreation areas within a
10-mile radius and indicates their size, location, and
estimated annual and peak daily attendance. These recreation
facilities are primarily family-oriented and offer a variety of
activities for all ages. Because of the variety and
availability of
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recreation facilities, many people from outside the 10-mile
radius are attracted to this area during the recreational
season (March to November). The majority of these wvisits occur
during May through September, especially on weekends and
holidays.

The estimated peak daily attendance figures in Table 2.1-4
indicate that on a short-term basis, the population within 10
miles of the site could increase by 43,617 people due to both
state and private recreational facilities. Should all these
people come from outside the 10-mile area surrounding the Byron
site, which is highly unlikely, the total population of this
area would be increased by 209%.

There are 28 industries within 10 miles of the site, as indicated
in Table 2.1-10. Over 2,300 people are employed by these
industries, or approximately 11% of the 1977 population located
within 10 miles of the site. It can be assumed that most of
these employees reside near their place of work, and are
transient only in view of the fact that they do not work at home
and travel to their place of business.

There are 16 schools within 10 miles of the site with a total
1980-1981 enrollment of 5066 and a staff of 426 teachers, as
indicated in Table 2.1-6. The great majority of students
attending these schools reside within a 10-mile radius of the
site.

The 1977 and projected population within the 10-mile radius is
given in Table 2.1-1. This table includes the residential and
peak daily transient population resulting from recreational
activities within the 10-mile area.

2.1.3.3.1 Land Use Within 5 Miles

The area within a 5-mile radius of the site is located entirely
within Ogle County. Ogle County is predominantly agricultural
with 91.8% of its total land acreage in farmland, according to
the 1974 Agricultural Census (Bureau of the Census 1977a).

There are approximately 344,482 acres of farmland under
cultivation in Ogle County. This area is approximately 71.0% of
the total county acreage and 77.3% of the land devoted to
agriculture. The major crops grown in Ogle County are corn and
soybeans. Wheat, oats, and hay are also grown. In general,
Ogle and Winnebago Counties produced less corn and soybeans and
more wheat, oats, and hay than the state average. The one
exception to this was county soybean production for 1975, which
exceeded the state average. The acreage devoted to corn,
wheat, oats, and hay either increased or remained the same
between 1974 and 1975, while the acreage devoted to soybeans
decreased. This was true for both Ogle and Winnebago Counties,
and the State of Illinois. Corn and soybeans are the major
crops grown within 5 miles of the site.
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The major livestock raised in Ogle County are cattle and hogs.
Table 2.1-10 lists livestock statistics for Ogle and Winnebago
Counties for the years 1978 and 1979. A survey of milk cows
and milk goats was made for the area within a 5-mile radius of
the Byron Station. The results of the milk cow survey are
shown in Table 2.1-11. One milk goat was found 4 miles
south-southeast of the site (Huebner 1981), and there are
several commercial dairy herds within the 5-mile radius, with
sizes ranging from 50 to 300 head (Wm. S. Lawrence and
Associates 1977). The milk produced in Ogle County is
predominantly Grade A (60%) and is used for drinking. The
major markets for Grade A milk are located in the Chicago and
Rockford areas. The remainder of the milk produced is Grade B
and is used in the processing of dairy products such as butter,
cheese, and ice cream. Much of this milk is sent to Carroll,
Jo Davies, and Stephenson Counties where the food processing
plants are located (Smith 1977).

There are only two cities within 5 miles of the site, Byron and
Oregon, which are located and identified in Figure 2.1-2 and
discussed in Subsection 2.1.3.1. Residential land use is
centered around these two cities and in a few outlying housing
developments. The remainder of the 5-mile area is predominantly
rural. Table 2.1-12 lists the nearest residence and garden to
the site in each of the 16 sectors to a distance of 5 miles.

The nearest residence and garden are located 0.7 mile from the
site (Huebner 1981).

There are eight privately owned recreation areas, one county
park, and one state park within 5 miles of the site. They are
listed in Table 2.1-4 which also describes the areas in terms
of size, location, facilities, and attendance. Lowden Memorial
State Park is located 3.5 miles southwest of the site.

Camping, picnicking, hiking, and natural history interpretation
are available on 207 acres, while fishing and boating are
permitted on the Rock River located adjacent to the park. Weld
Memorial Park, located 3 miles east-northeast of the site, is a
35 acre park owned by Ogle County which offers camping,
picnicking, hiking, and fishing.

There are eight schools within 5 miles of the site (Illinois
State Board of Education, 1977). Table 2.1-6 lists all schools
with their location, grade levels, staff, and enrollment.

There are no hospitals within 5 miles of the site. The nearest
hospital is located in Rochelle, Illinois, approximately 15
miles southeast of the site (American Hospital Association,
1972) .

The area within 5 miles of the site is not heavily
industrialized. The nearest industries are located in Byron,
approximately 3.7 miles north-northeast. There are four
industries in Byron and 17 in Oregon, as indicated in Table
2.1-7 which lists all industries within 10 miles of the site,
their products, and
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their approximate employment. There are several quarries
within 5 miles of the site (see Subsection 2.2.1.1).

There are two major oil pipelines and several small gas pipelines
within 5 miles of the site. (Refer to Subsection 2.2.1.3 for
further information.)

The major transportation routes within 5 miles of the Byron
Station include highways and railroads. The Rock River,
passing approximately 2.2 miles west of the plant, is used
primarily for recreational purposes. The nearest road to the
site is County Highway 2 (German Church Road), which traverses
the site east of the exclusion area. Major highways located
within 6 miles of the site include State Highways 2, 72, and
64, which are located and identified in Figure 2.1-4. Traffic
volumes are also given in Figure 2.1-4. Illinois State Route
2, which is the closest major highway to the site, is located
2.5 miles west of the plant and has an annual average traffic
flow per 24-hour period that ranges from 4,000 cars between
Byron and Oregon to 8,800 cars in Oregon. State Routes 72 and
64 are also well traveled, having 24-hour annual averages that
exceed 2,000 cars.

Figure 2.1-5 identifies and locates railroads within 6 miles of
the site. There is one railroad within this area, the Chicago,
Milwaukee, St. Paul, and Pacific, which passes through the city
of Byron and is located 4.0 miles north of the station. The
railroad operates no scheduled passenger trains through this
area. Its primary purpose is freight transportation.

There are four airports within 5 miles of the site, three
airstrips, and one seaplane base on the Rock River. All of the
airports within 5 miles of the site are small private operations.
(Refer to Subsections 2.2.1.5 and 2.2.2.5 for further
information.)

The area within a 5-mile radius is zoned primarily as
agricultural land, with residential, commercial, and industrial
districts located in and near the cities of Byron and Oregon.
There are several scattered recreational areas, some of which
are privately owned and identified as commercial areas. Ogle
County adopted a comprehensive land use plan in 1979 that
encourages the continued use of the prime and good farmland in
the county for agricultural production. Residential development
is directed to and around the towns and villages of the county
(Stevens 1981) .

2.1.3.3.2 Surface Water

The most important body of water near the site is the Rock
River. At its closest approach the Rock River is approximately
1.5 miles west of the western site boundary. This point is
approximately 115 river miles upstream of the confluence of the
Rock and Mississippi Rivers.

2.1-10
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The Rock River is considered nonnavigable to commercial traffic
except for that portion adjacent to the Mississippi River (U.S.
Army Corps of Engineers, 1977). Only navigable waters fall
under the U.S. Army Corps of Engineers permit procedures. The
nearest dams to the site are located at Rockford, approximately
21.6 miles upstream of the intake point and one at Oregon,
approximately 5.4 miles downstream from the intake point. The
U.S. Army Corps of Engineers maintains no dams or locks on the
Rock River, and it does not dredge the river channel.

The primary use of the Rock River is for recreation. Boating,
fishing, and waterskiing are popular pastimes, and there are
numerous residences located along the river banks. It is
estimated, based on information provided by the site
superintendent of Lowden Memorial State Park, that approximately
16,900 people use the river annually for recreation purposes
between Byron and the Oregon Dam (Hayes 1977).

Sport fishing is a major recreational activity on the Rock
River. Three creel surveys have been conducted near the Byron
Station where the intake and discharge areas are situated:

one conducted in 1967 by the Illinois Department of Conservation,
one by Environmental Analysts Incorporated in 1972-1973, and one
by Espey Huston & Associates in 1975. They also conducted
additional creel surveys in 1976, 1977, 1978, and 1979; the data
from these surveys are comparable to the data collected during
the 1972 through 1975 surveys. During the 1972-1973 survey, a
total of 954 interviews were conducted. Channel catfish, which
were preferred by 47.4% of the fishermen interviewed, were the
most abundant fish caught but carp accounted for the greatest
weight. The average number of fish caught per rod-hour for the
survey was 0.404. During the 1975 survey, 207 interviews were
conducted. The most frequently caught species were carp (42.9%),
channel catfish (26.7%), and shorthead redhorse (9.9%). Fifteen
other species comprised the remaining 20.5% of the total catch.
During the census it was determined that most fishermen caught
less than one fish per hour of effort (0.197 fish caught per
rod-hour), but that the average catch per trip was approximately
5.7 fish. It was estimated by 158 fishermen interviewed that
they made approximately 12.4 trips per person annually to the
Rock River (CECo 1977a).

Commercial fishing on the Rock River is limited to special
contracts given by the Illinois Department of Conservation (CECo
1977a). There were only five commercial fishing operations,
involving a total of 10 fishermen, registered by the Illinois
Department of Conservation in 1976. Since 1972 the number of
commercial fishermen has steadily declined. 1In 1976, 245,428
pounds of fish were taken. Buffalo and carp were the predominant
fish caught, and buffalo accounted for the greatest weight.

There is only one commercial fishing operation within Ogle
County. It is owned by Mr. Lee Gibson, who fishes the

2.1-11
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river between the Dixon Dam and the Ogle County line (Illinois
Department of Conservation 1977c).

The only other uses of the Rock River are for industrial water
supplies and some irrigation. The Rock River and the tributaries
are not used for public water supply (Purcell 1981). There are
three industrial surface water intakes within 50 radial miles
downstream of the site, all of which are located in either Dixon
or Sterling. The closest industrial intake to the Byron site is
the Lone Star Cement Company in Dixon. It withdraws
approximately 0.25 cubic feet per second.

There is one farmer within Ogle County who uses the Rock River
for irrigation. Rick McCanse irrigates 270 acres of corn at
two different locations downstream from the site. The two
fields are located approximately 4.7 and 6.7 miles from the
intake and discharge points for the Byron Station. Rick
McCanse uses approximately 8 or 9 acre inches of water per year
and produces 170 bushels of corn per acre. The corn is sold to
granaries located in Spring Valley and Hennepin, Illinois
(Commonwealth Edison, 1977b).

2.1.3.3.3 Groundwater

Most of the water used for domestic, municipal, and industrial
purposes within the general region of the site is obtained from
wells. The municipal wells are supplied by either the
Cambrian-Ordovician Aquifer or the Mt. Simon Aquifer, both of
which are capable of high yields. Domestic uses are generally
supplied by wells in the Galena-Platteville dolomites in the
uppermost, less productive portion of the Cambrian-Ordovician
Aquifer.

Within 10 miles of the site there are fifteen public water
supplies. Five of these groundwater supplies provide water to
municipalities; three serve Castle Rock State Park, Lowden
Memorial State Park, and the Lorado Taft Field Campus of
Northern Illinois University; and the remaining seven serve
subdivisions and mobile home parks. (Refer to Subsection
2.4.13.2.1 for further information.)

There are 92 recorded wells located within 2.25 miles of the
site and east of the Rock River. An additional 110 to 115
wells are located in an unincorporated area called Rock River
Terrace, located approximately 2 miles northwest of the site.
They are used primarily for agricultural and domestic
purposes. (See Subsection 2.4.13.2.3.)

The operation of the Byron Station is not expected to
significantly affect the Cambrian-Ordovician Aquifer or
significantly change the groundwater levels or quality in
domestic wells in the site area or in the nearest municipal
wells. Some drawdown in neighboring wells, however, may

occur due to the leakage across the Harmonoy Hill Shale member.
This is explained more
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fully in Section 2.4. During plant construction, three privately
owned wells located onsite were drilled for supplying batch plant
and grouting operations. Two wells were drilled to supply the
Byron Station with potable, sanitary, and demineralizer water,
and makeup to the essential service water cooling towers.

A more detailed discussion of the hydrology of the Byron site
area 1s presented in Section 2.4.

2.1.3.4 Low Population Zone

The low population zone (LPZ) as defined in 10 CFR 100 is "the
area immediately surrounding the Exclusion Area which contains
residents, the total number and density of which are such that
there is a reasonable probability that appropriate protection
measures could be taken in their behalf in the event of a serious
accident." The 10 CFR 100.11 also lists numerical criteria to be
met by the LPZ (for accidents analyzed using TID-14844), namely
that the LPZ is "of such size that an individual located at any
point on its outer boundary who is exposed to the radioactive
cloud resulting from the postulated fission product release
(during the entire period of passage) would not receive a total
radiation dose to the whole body in excess of 25 rem or a total
radiation dose in excess of 300 rem to the thyroid from iodine
exposure." For accidents analyzed using Regulatory Guide 1.183
(AST), dose limits (in Rem TEDE) are listed in 10 CFR 50.67.

The low population zone that was chosen for the Byron Station
consists of that area within a 3-mile radius (measured from the
midpoint between the two reactors) of the site. The low
population zone for the Byron Station is based on dose
considerations as delineated in 10 CFR 100 and the population
distribution around the station. The nearest population center,
Rockford, meets the distance criteria set down in 10 CFR 100.11.
Rockford is located 16.8 miles northeast of the site.

Figure 2.1-10 depicts the transportation routes and public
facilities within the LPZ. The 1977 and projected population
within the LPZ is given by sectors in Table 2.1-5. This table
includes the residential population and the transient population
resulting from activities in the LPZ.

As shown in Table 2.1-4, there are five recreation areas within 3
miles of the site, six including the Rock River. They are:
Motosports Park, River Road Camping and Marina, the Mount Morris
Boat Club, Weld Memorial Park, and the Byron Dragway. Motosports
Park, located approximately 1 mile north of the site, is a public
course for motorcycle and minibike riding. Races for these
vehicles are also held there (Reference 4).

The River Road Camping and Marina has room for 100 camping
vehicles, as well as facilities for boating, swimming, fishing,
and waterskiing (Reference 5). It is located approximately 2
miles east of the site along the Rock River. The river itself is
considered a recreational area because of the heavy recrea-
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tional use it receives from the surrounding region. It is
estimated that approximately 16,900 people use the stretch of
the river near the plant site for boating, fishing, and
waterskiing, during the recreational season (March-November) .

The Mount Morris Boat Club is located approximately 2.5 miles
northwest of the site, adjacent to the north bank of the Rock
River. It is a small private club used primarily for boating
activities.

Weld Memorial Park is a 35-acre recreation area with facilities
for camping, fishing, hiking, and boating. There are also picnic
tables and playground equipment available. Weld Memorial Park

is located approximately 3 miles east-northeast of the site.

The Byron Dragway 1is a public recreational facility which is
open for drag racing on the weekends, and sometimes for special
4-day racing meets. Approximately 1,000 to 12,000 people

attend the dragway on the days when races are held (Reference 6).
It is located 3 miles north of the site.

All of the previous recreational areas are open from March to
November, although the busiest months are during the summer.
Peak daily usage generally occurs on the weekends. Attendance
figures are given in Table 2.1-4.

There are no schools within the LPZ, as indicated in Table
2.1-6. However, there are two schools located between 3 and 5
miles from the site with an enrollment of 1014 and a staff of
48. They are both located in Byron, 3.7 miles north-northeast
of the site.

There are no major industries within the LPZ. Table 2.1-7
outlines the industries within 10 miles of the site, their
employment, and products. There are also no known commercial
establishments within the LPZ which could be expected to
produce sizeable changes in the transient population of the
area.

2.1.3.5 Population Center

A population center distance as defined in 10 CFR 100 means the
distance from the reactor to the nearest boundary of a densely
populated center containing more than 25,000 residents.
Additionally, there must be "a population center distance of at
least one and one-third times the distance from the reactor to
the outer boundary of the low population zone." The closest
such center is Rockford, Illinois. 1Its nearest boundary is
located approximately 15 miles northeast of the reactors,
although the city is actually located 17 miles northeast of the
plant. Rockford had a 1970 population of 147,370, with an
expected population of 160,575 by 1977, 166,181 by 1980,
202,979 by 2000, and 246,700 by 2020. Table 2.1-8 lists the
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population centers within 50 miles of the site, and Figure
2.1-11 locates them. There is a total of six population
centers within a 50-mile radius.

Table 2.1-9 lists the distance and direction from the site and
the 1970 population for all urban centers (population greater
than 2500) within a 30-mile radius of the site. There are only
16 such centers of which three, Rockford, Freeport, and De
Kalb, are population centers.

2.1.3.6 Population Density

The average population density within 50 miles of the site for
1980 is projected to be approximately 129 people per square
mile. By 2020, the average density is projected to reach 193
people per square mile. Figure 2.1-12 shows the 1980 and 2020
projected populations with relation to uniform densities of 500
people per square mile and 1000 people per square mile for each
of the 16 compass directions within 50 miles of the plant

site. Tables 2.1-1 and 2.1-2 detail the cumulative populations
shown in Figure 2.1-12.
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TABLE 2.1-1

POPULATION DISTRIBUTION WITHIN 10 MILES OF THE BYRON STATION

1977
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 0-1 1-2 2-3 3-4 4-5 0-5 5-10 0-10

N 0 3 15 70 697 785 399 1,184
NNE 3 3 34 1,021 670 1,731 700 2,431
NE 0 21 37 40 232 330 616 946
ENE 0 15 31 21 134 201 1,595 1,796
E 0 12 15 31 21 79 682 761
ESE 3 S 24 21 28 85 438 523
SE 0 18 12 15 43 88 189 277
SSE 6 24 6 37 18 91 669 760
S 3 6 15 15 147 186 396 582
SSW 21 15 6 40 1,163 1,245 1,453 2,698
SW 9 12 21 46 1,123 1,211 922 2,133
WSW 3 18 46 49 37 153 2,245 2,398
W 0 6 37 12 28 83 2,432 2,515
WNW 3 3 6 15 3 30 616 646
NW 0 205 266 15 34 520 565 1,085
NNW 0 S 9 21 28 67 19 86

Sum for Radial

Interval 51 379 580 1,469 4,406 6,885 13,936 20,821

Cumulative Total

to Outer Radius 51 430 1,010 2,479 6,885 6,885 20,821 20,821

Average Density

(people/mi?) in

Radial Region 16 40 37 67 156 88 59 66
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TABLE 2.1-1 (Cont'd)

1980
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 0-1 1-2 2-3 3-4 4-5 0-5 5-10 0-10

N 0 3 16 75 719 813 410 1,223
NNE 3 3 37 1,059 691 1,793 691 2,484
NE 0 23 40 44 253 360 682 1,042
ENE 0 16 34 23 147 220 1,673 1,893
E 0 13 16 34 23 86 712 798
ESE 3 10 26 23 31 93 444 537
SE 0 20 13 16 44 93 192 285
SSE 6 26 7 39 18 96 685 781
S 3 6 17 15 148 189 399 588
SSW 22 16 6 40 1,166 1,250 1,474 2,724
SW 10 13 22 48 1,138 1,231 921 2,152
WSW 3 19 49 52 39 162 2,298 2,460
W 0 6 39 13 30 88 2,493 2,581
WNW 3 3 6 16 3 31 636 667
NW 0 217 281 16 36 550 561 1,111
NNW 0 10 10 22 29 71 19 90

Sum for Radial

Interval 53 404 619 1,535 4,515 7,126 14,290 21,416

Cumulative Total

to Outer Radius 53 457 1,076 2,611 7,126 7,126 21,416 21,416

Average Density

(people/mi?®) in

Radial Region 17 43 39 70 160 91 61 68
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TABLE 2.1-1 (Cont'd)

1990
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 0-1 1-2 2-3 3-4 4-5 0-5 5-10 0-10

N 0 4 18 87 796 905 446 1,351
NNE 4 4 45 1,181 766 2,000 648 2,648
NE 0 28 49 53 306 436 857 1,293
ENE 0 20 41 28 178 267 1,867 2,134
E 0 16 20 41 28 105 790 895
ESE 4 12 32 28 37 113 476 589
SE 0 24 16 20 49 109 206 315
SSE 8 31 8 45 20 112 748 860
S 4 7 19 16 159 205 432 637
SSW 26 18 7 43 1,231 1,325 1,621 2,946
SW 11 15 26 55 1,223 1,330 997 2,327
WSW 4 22 56 60 45 187 2,515 2,702
W 0 7 45 15 34 101 2,735 2,836
WNW 4 4 7 18 4 37 700 737
NW 0 250 324 18 40 632 587 1,219
NNW 0 11 11 24 32 78 23 101

Sum for Radial

Interval 65 473 724 1,732 4,948 7,942 15,648 23,590

Cumulative Total

to Outer Radius 65 538 1,262 2,994 7,942 7,942 23,590 23,590

Average Density

(people/mi?®) in

Radial Region 21 50 46 79 175 101 66 75
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TABLE 2.1-1 (Cont'd)

2000
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 0-1 1-2 2-3 3-4 4-5 0-5 5-10 0-10

N 0 4 20 98 878 1,000 490 1,490
NNE 4 4 51 1,306 844 2,209 607 2,816
NE 0 31 55 60 347 493 1,034 1,527
ENE 0 22 46 31 202 301 2,052 2,353
E 0 18 22 46 31 117 870 987
ESE 4 13 36 31 42 126 524 650
SE 0 27 18 22 54 121 226 347
SSE 8 34 9 49 22 122 826 948
S 4 8 21 18 174 225 478 703
SSW 29 20 8 47 1,341 1,445 1,804 3,249
SW 12 16 29 61 1,339 1,457 1,109 2,566
WSW 4 24 63 67 50 208 2,772 2,980
W 0 8 50 16 38 112 3,015 3,127
WNW 4 4 8 20 4 40 773 813
NW 0 279 362 20 43 704 640 1,344
NNW 0 12 12 26 35 85 26 111

Sum for Radial

Interval 69 524 810 1,918 5,444 8,765 17,246 26,011

Cumulative Total

to Outer Radius 69 593 1,403 3,321 8,765 8,765 26,011 26,011

Average Density

(people/mi?®) in

Radial Region 22 56 52 87 193 112 73 83

2.1-19



BYRON-UFSAR

TABLE 2.1-1 (Cont'd)

2010
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 0-1 1-2 2-3 3-4 4-5 0-5 5-10 0-10

N 0 5 22 109 971 1,107 536 1,643
NNE 5 5 57 1,445 934 2,446 557 3,003
NE 0 35 62 67 387 551 1,236 1,787
ENE 0 25 52 35 225 337 2,258 2,595
E 0 20 25 52 35 132 956 1,088
ESE 5 15 40 35 477 142 574 716
SE 0 30 15 25 60 130 253 383
SSE 10 39 10 55 25 139 906 1,045
S 5 9 24 19 191 248 527 775
SSW 32 23 9 52 1,469 1,585 1,997 3,582
SW 14 18 32 68 1,470 1,602 1,227 2,829
WSW 5 27 69 74 56 231 3,054 3,285
W 0 9 56 18 42 125 3,322 3,447
WNW 5 5 9 23 5 477 849 896
NW 0 309 401 22 49 781 700 1,481
NNW 0 14 14 29 39 96 27 123

Sum for Radial 81 588 897 2,128 6,005 9,699 18,979 28,678

Interval

Cumulative Total

to Outer Radius 81 669 1,566 3,694 9,699 9,699 28,678 28,678

Average Density

(people/mi®) in

Radial Region 26 62 57 97 212 124 81 91
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TABLE 2.1-1 (Cont'd)

2020
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 0-1 1-2 2-3 3-4 4-5 0-5 5-10 0-10
N 0 5 24 121 1,069 1,219 592 1,811
NNE 6 6 63 1,592 1,029 2,696 513 3,209
NE 0 39 69 74 431 613 1,460 2,073
ENE 0 28 58 39 249 374 2,487 2,861
E 0 22 28 58 39 147 1,052 1,199
ESE 6 17 45 39 52 159 631 790
SE 0 33 22 28 66 149 273 422
SSE 11 43 11 61 27 153 999 1,152
S 5 10 26 22 209 272 582 854
SSW 35 25 10 57 1,611 1,738 2,210 3,948
SW 15 20 35 75 1,616 1,761 1,357 3,118
WSW 5 30 77 82 62 256 3,366 3,622
W 0 10 62 20 47 139 3,662 3,801
WNW 5 5 10 25 5 50 938 988
NW 0 342 444 24 53 863 770 1,633
NNW 0 15 15 32 43 105 30 135
Sum for Radial
Interval 88 650 999 2,349 6,608 10,694 20,922 31,616
Cumulative Total
to Outer Radius 88 738 1,737 4,086 10,694 10,694 31,616 31,616
Average Density
(people/mi?®) in
Radial Region 28 69 64 107 234 136 89 101
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TABLE 2.1-1a

DISTANCE FROM GASEOUS EFFLUENT RELEASE POINT TO NEAREST

SITE BOUNDARY IN THE 16 MAJOR COMPASS DIRECTIONS

APPROXIMATE
DIRECTION DISTANCE (ft)
N 6150
NNE 6000
NE 5200
ENE 4050
E 4025
ESE 3250
SE 3300
SSE 2625
S 3100
SSW 3200
SW 3500
WSW 3975
W 3900
WNW 4025
NW 3700
NNW 3425
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TABLE 2.1-2

1970 AND PROJECTED POPULATION DISTRIBUTION
WITHIN 10-50 MILES OF THE BYRON STATION

1970
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 10- 20-30 30-40 40-50 0-50
20
N 3,030 3,358 8,011 6,923 22,419
NNE 51,034 24,787 55,782 55,335 189,243
NE 125,879 29,156 5,861 16,940 178,536
ENE 4,232 17,945 8,233 27,937 59,889
E 1,463 5,904 11,315 36,175 55,524
ESE 1,497 31,918 15,130 15,947 64,987
SE 11,253 2,057 4,258 24,791 42,616
SSE 1,430 1,740 10,550 4,031 18,467
S 2,572 4,141 3,219 10,580 21,088
SSW 9,647 4,081 3,259 5,541 25,213
SW 9,098 29,986 11,620 6,781 59,611
WSW 3,691 3,291 5,837 35,839 50,928
W 1,435 3,049 5,114 9,778 21,752
WNW 2,393 3,515 2,314 4,692 13,513
NW 1,289 32,880 5,523 5,397 46,120
NNW 3,053 3,264 7,118 9,482 22,991
Sum for Radial
Interval 232,996 201,072 163,144 276,169 892,897
Cumulative Total
to Outer Radius 252,512 453,584 616,728 892,897 892,897
Average Density
(people/mi?) in
Radial Region 247 128 74 98 114
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TABLE 2.1-2 (Cont'd)

1977
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 10- 20-30 30-40 40-50 0-50
20
N 3,327 3,641 8,702 7,042 23,896
NNE 55,280 29,028 58,759 65,012 210,510
NE 138,350 33,617 6,251 18,325 197,489
ENE 5,514 21,075 9,220 32,219 69,824
E 1,563 6,545 12,607 40,846 62,322
ESE 1,588 41,383 18,177 19,080 80,751
SE 13,365 2,003 4,307 28,911 48,863
SSE 1,420 1,816 11,150 4,166 19,312
S 2,680 4,229 3,164 11,053 21,708
SSW 9,218 3,874 3,191 5,629 24,610
SW 8,763 30,654 12,142 6,916 60,608
WSW 3,632 3,263 6,073 36,770 52,136
W 1,391 2,976 5,007 9,734 21,623
WNW 2,444 3,730 2,323 4,544 13,687
NwW 1,243 34,440 5,611 5,256 47,635
NNW 3,205 3,472 7,379 9,882 24,024
Sum for Radial
Interval 252,983 225,746 174,063 305,385 978,998
Cumulative Total
to Outer Radius 273,804 499,550 673,613 978,998 978,998
Average Density
(people/mi?) in
Radial Region 269 144 79 108 125
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TABLE 2.1-2 (Cont'd)

1980
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 10- 20-30 30-40 40-50 0-50
20
N 3,451 3,764 9,009 7,150 24,597
NNE 57,133 30,638 60,295 68,794 219,344
NE 143,554 35,342 6,436 18,947 205,321
ENE 5,974 22,267 9,616 33,873 73,623
E 1,609 6,808 13,132 42,701 65,048
ESE 1,630 44,781 19,314 20,254 86,516
SE 14,159 2,005 4,360 30,486 51,295
SSE 1,429 1,857 11,440 4,245 19,752
S 2,739 4,295 3,176 11,300 22,098
SSW 9,160 3,842 3,199 5,705 24,630
SW 8,731 31,137 12,417 7,021 61,458
WSW 3,644 3,284 6,202 37,224 52,814
W 1,389 2,980 5,016 9,820 21,786
WNW 2,483 3,832 2,347 4,536 13,865
NwW 1,239 35,243 5,688 5,263 48,544
NNW 3,281 3,570 7,534 10,112 24,587
Sum for Radial
Interval 261,605 235,645 179,181 317,431 1,015,278
Cumulative Total
to Outer Radius 283,021 518,666 697,847 1,015,278 1,015,278
Average Density
(people/mi?) in
Radial Region 278 150 82 112 129
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TABLE 2.1-2 (Cont'd)

1990
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 10-20 20-30 30-40 40-50 0-50
N 3,834 4,166 10,087 7,850 27,288
NNE 63,215 35,499 66,825 78,648 245,935
NE 159,469 39,754 7,105 21,118 228,739
ENE 6,909 25,158 10,736 38,099 83,036
E 1,773 7,579 14,643 47,778 72,668
ESE 1,793 51,721 21,940 22,990 99,033
SE 16,040 2,147 4,726 34,390 57,618
SSE 1,541 2,034 12,569 4,634 21,638
S 2,997 4,671 3,408 12,373 24,086
SSW 9,736 4,073 3,431 6,192 26,378
SW 9,308 33,858 13,595 7,631 66,719
WSW 3,914 3,537 6,781 38,884 55,818
W 1,484 3,193 5,381 10,484 23,378
WNW 2,699 4,216 2,538 4,846 15,036
NW 1,322 38,616 6,173 5,663 52,993
NNW 3,598 3,931 8,312 11,184 27,126
Sum for Radial
Interval 289,632 263,253 198,250 352,764 1,127,489
Cumulative Total
to Outer Radius 313,222 576,475 774,725 1,127,489 1,127,489
Average Density
(people/mi?) in
Radial Region 307 168 90 125 144
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TABLE 2.1-2 (Cont'd)
2000
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 10-20 20-30 30-40 40-50 0-50
N 4,226 4,591 11,278 8,776 30,361
NNE 69,696 38,154 74,597 87,927 273,190
NE 175,811 43,830 7,865 23,514 252,547
ENE 7,617 27,736 11,837 42,002 91,545
E 1,955 8,357 16,144 52,672 80,115
ESE 1,977 57,026 24,191 25,345 109,189
SE 17,686 2,368 5,210 37,917 63,528
SSE 1,700 2,243 13,858 5,107 23,856
S 3,305 5,148 3,760 13,641 26,557
SSW 10,735 4,491 3,783 6,827 29,085
SW 10,262 37,331 14,987 8,414 73,560
WSW 4,316 3,900 7,475 40,689 59,360
W 1,636 3,520 5,931 11,369 25,583
WNW 2,975 4,647 2,798 5,344 16,577
NW 1,457 42,570 6,808 6,289 58,468
NNW 3,966 4,335 9,283 12,505 30,200
Sum for Radial
Interval 319,320 290,247 219,805 388,338 1,243,721
Cumulative Total
to Outer Radius 345,331 635,578 855,383 1,243,721 1,243,721
Average Density
(people/mi?) in
Radial Region 339 185 100 137 158
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TABLE 2.1-2 (Cont'd)

2010
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 10-20 20-30 30-40 40-50 0-50
N 4,659 5,062 12,608 9,813 33,785
NNE 76,842 42,072 83,270 98,307 303,494
NE 193,844 48,326 8,701 26,183 278,841
ENE 8,397 30,577 13,050 46,309 100,928
E 2,155 9,214 17,797 58,077 88,331
ESE 2,180 62,871 26,672 27,945 120,384
SE 19,497 2,609 5,743 41,802 70,034
SSE 1,873 2,473 15,278 5,631 26,300
S 3,644 5,678 4,146 15,040 29,283
SSW 11,836 4,953 4,171 7,526 32,068
SW 11,315 41,154 16,523 9,277 81,098
WSW 4,758 4,300 8,243 42,629 63,215
W 1,804 3,882 6,541 12,341 28,015
WNW 3,281 5,123 3,085 5,892 18,277
NW 1,608 46,936 7,506 6,983 64,514
NNW 4,373 4,778 10,368 13,982 33,624
Sum for Radial
Interval 352,066 320,008 243,702 427,737 1,372,191
Cumulative Total
to Outer Radius 380,744 700,752 944,454 1,372,191 1,372,191
Average Density
(people/mi?) in
Radial Region 374 204 111 151 175
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TABLE 2.1-2 (Cont'd)
2020
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 10-20 20-30 30-40 40-50 0-50
N 5,137 5,583 14,097 10,970 37,598
NNE 84,721 46,388 92,955 109,909 377,182
NE 213,715 53,284 9,628 29,153 307,853
ENE 9,258 33,713 14,386 51,054 111,272
E 2,376 10,157 19,621 64,028 97,381
ESE 2,403 69,315 29,405 30,811 132,724
SE 21,495 2,877 6,332 46,088 77,214
SSE 2,066 2,726 16,843 6,209 28,996
S 4,017 6,259 4,571 16,583 32,284
SSW 13,049 5,460 4,599 8,299 35,355
SW 12,475 45,376 18,220 10,228 89,417
WSW 5,247 4,740 9,088 44,712 67,409
W 1,989 4,278 7,209 13,407 30,684
WNW 3,617 5,650 3,402 6,496 20,153
NW 1,773 51,748 8,275 7,753 71,182
NNW 4,821 5,269 11,577 15,632 37,434
Sum for Radial
Interval 388,159 352,823 270,208 471,332 1,514,138
Cumulative Total
to Outer Radius 419,775 772,598 1,042,806 1,514,138 1,514,138
Average Density
(people/mi®) in
Radial Region 412 225 123 167 193
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TABLE 2.1-3

CITIES WITHIN 50-MILE RADIUS OF BYRON STATION

X 1970 2020 DISTANCE AND DIRECTION
CITY POPULATION POPULATION FROM THE SITE
Byron 1,749 2,877 3.7 miles NNE
Oregon 3,539 5,174 5.1 miles SSW
Stillman Valley 871 1,785 5.7 miles ENE
Leak River 633 997 6.5 miles WNW
Mount Morris 3,173 4,989 7.5 miles WSW
Adeline 156 229 11.1 miles WNW
Winnebago 1,285 2,235 13.0 miles N
Morristown 669 1,107 13.1 miles ENE
German Valley 206 300 13.3 miles NW
Hillcrest 630 1,213 13.9 miles SE
Ashton 1,112 1,657 14.8 miles SSE
Forreston 1,227 1,898 14.9 miles WNW
Ken Rock (U)™ 5,945 10,095 15.0 miles NE
West End (U) ** 7,554 12,505 15.2 miles NNE
Rochelle 8,594 16,546 15.3 miles SE
Polo 2,542 3,616 15.8 miles WSW
Franklin Grove 968 1,609 16.2 miles S
Pecatonica 1,781 2,895 16.3 miles NNW
Rockford 147,370 246,700 16.8 miles NE
Ridott 244 355 17.6 miles NNW

Cities in Illinois unless otherwise specified.
(U) indicates an unincorporated area.

* %
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TABLE 2.1-3 (Cont'd)

. 1970 2020 DISTANCE AND DIRECTION
CITY POPULATION POPULATION FROM THE SITE
Dixon 18,147 24,091 18.6 miles SSW
Creston 595 975 19.1 miles ESE
Cherry Valley 952 2,586 19.8 miles ENE
Loves Park 12,390 21,656 20.2 miles NE
Steward 308 447 20.7 miles SE
North Park (U)™ 15,679 32,445 21.5 miles NE
Kirkland 1,138 1,953 22.1 miles E
Freeport 27,736 42,530 22.3 miles NW
Shannon 848 1,337 23.1 miles WNW
Malta 961 1,572 23.6 miles ESE
Davis 525 849 24.2 miles NNW
Dakota 440 782 24.2 miles NNW
Durand 972 1,620 24 .3 miles N
Rock City 251 406 24 .4 miles NNW
Amboy 2,184 3,371 24 .9 miles S
Nelson 263 470 24.9 miles SW
Belvidere 14,061 26,650 25.3 miles ENE
Milledgeville 1,130 1,580 25.5 miles WSW
Lee 252 362 25.8 miles SE
Cedarville 578 973 26.6 miles NW
Kingston 481 806 26.7 miles E

* %

Cities in Illinois unless otherwise specified.
(U) indicates an unincorporated area.
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TABLE 2.1-3 (Cont'd)

. 1970 2020 DISTANCE AND DIRECTION
CITY POPULATION POPULATION FROM THE SITE
West Brooklyn 225 402 27.3 miles SSE
Lanark 1,495 2,155 27.3 miles W
Sterling 16,113 24,457 27.7 miles SW
Harmon 205 258 27.9 miles SSW
Rockton 2,099 3,233 27.9 miles NNE
Compton 399 713 28.1 miles SSE
De Kalb 32,949 73,346 28.6 miles ESE
Rock Falls 10,287 14,897 28.9 miles SW
Sterling West (U)™" 2,171 3,295 29.3 miles SW
Pearl City 535 877 29.7 miles WNW
Shabbona 730 1,075 29.8 miles SE
Sublette 361 523 29.8 miles S
Genoa 3,003 5,532 29.9 miles E
South Beloit 3,804 6,176 30.4 miles NNE
Chadwick 605 813 30.4 miles W
Poplar Grove 607 1,176 30.6 miles NE
Paw Paw 846 1,305 30.7 miles SSE
Sycamore 7,843 13,741 30.7 miles ESE
Orangeville 538 814 31.8 miles NW
Cortland 541 993 31.9 miles ESE
Beloit West, (U)** 1,903 3,249 32.0 miles NNE

Wisconsin

* %
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TABLE 2.1-3 (Cont'd)

. 1970 2020 DISTANCE AND DIRECTION
CITY POPULATION POPULATION FROM THE SITE
Beloit, 35,729 60,664 32.1 miles NNE
Wisconsin
Waterman 990 1,539 33.3 miles SE
Lena 1,691 2,568 33.5 miles NW
Perry Go . 5,912 10,095 34.0 miles NNE
Place, (U)

Wisconsin

Mount Carroll 2,143 3,135 34.5 miles W
Capron 654 1,031 34.9 miles NE
Marengo 4,235 7,374 36.2 miles ESE
Ohio 506 673 36.6 miles SSW
Mendota 6,902 11,201 36.8 miles SSE
Burlington 456 762 37.1 miles E
Brodhead, 2,515 4,012 37.3 miles N
Wisconsin

La Moille 669 975 37.4 miles S
Orfordville, 888 1,803 37.5 miles N
Wisconsin

Deer Grove 66 84 37.6 miles SSW
Maple Park 660 1,007 37.7 miles ESE
Earlville 1,410 2,272 37.9 miles SSE
Winslow 330 410 37.9 miles NW
Hampshire 1,611 2,775 38.0 miles E
Morrison 4,387 7,050 38.6 miles WSW

Cities in Illinois unless otherwise specified.
(U) indicates an unincorporated area.

* %
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TABLE 2.1-3 (Cont'd)

. 1970 2020 DISTANCE AND DIRECTION
CITY POPULATION POPULATION FROM THE SITE
Walnut 1,295 1,951 38.6 miles SSW
Hinckley 1,053 1,741 38.7 miles ESE
Union 579 943 38.7 miles ENE
Clinton, 1,333 2,168 38.7 miles NNE
Wisconsin
Tampico 838 1,245 39.3 miles SW
Monroe, 8,654 14,509 39.3 miles NNW
Wisconsin
Sharon, 1,216 1,968 40.0 miles NE
Wisconsin
Leland 743 1,184 40.1 miles SE
Lyndon 673 981 40.3 miles SW
Footville, 698 1,120 40.5 miles N
Wisconsin
Stockton 1,930 2,940 40.5 miles WNW
Harvard 5,177 8,500 40.9 miles NE
Arlington 250 365 41.4 miles S
Thomson 617 1,037 41 .5 miles WSW
Nora 175 209 41.8 miles NW
Browntown, 253 370 42.2 miles NW
Wisconsin
Prophetstown 1,915 2,946 42 .6 miles SW
Savanna 4,942 6,941 42.7 miles W
Somonauk 1,112 1,830 42 .9 miles SE
Coleta 208 323 42.9 miles SW
. Cities in Illinois unless otherwise specified.
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TABLE 2.1-3 (Cont'd)

. 1970 2020 DISTANCE AND DIRECTION
CITY POPULATION POPULATION FROM THE SITE
Troy Grove 281 506 43.1 miles SSE
Janesville, 46,426 93,500 43.1 miles NNE
Wisconsin
Elburn 1,122 2,084 43 .5 miles ESE
Huntley 1,432 2,603 43 .6 miles E
Albany, 875 1,314 43.7 miles N
Wisconsin
Pingree Grove 174 293 43.8 miles E
South Wayne, 436 831 44 .0 miles NW
Wisconsin
New Bedford 152 181 44 .2 miles SSW
Dover 176 257 44 .3 miles S
Sabula, Iowa 845 929 44 .4 miles W
Sandwich 5,056 9,132 44 .5 miles SE
Cherry 551 804 44 .5 miles S
Malden 262 376 44 .6 miles S
Woodstock 10,226 17,718 45.1 miles ENE
Warren 1,523 2,272 45.2 miles NW
Gilberts 336 580 45.7 miles E
Fulton 3,630 5,783 45.8 miles WSW
Darien, 839 1,358 46 .0 miles NE
Wisconsin
Walworth, 1,637 2,800 46 .4 miles NE
Wisconsin
Manlius 402 544 46.5 miles SSW
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TABLE 2.1-3 (Cont'd)

. 1970 2020 DISTANCE AND DIRECTION
CITY POPULATION POPULATION FROM THE SITE
Plano 4,664 9,126 47.0 miles SE
Ladd 1,328 2,034 47.3 miles S
Sugar Grove 1,230 2,798 47.4 miles ESE
Clinton, Iowa 34,719 38,994 47.6 miles WSW
Lakewood 782 1,484 47.7 miles ENE
Monticello, 870 1,498 47.9 miles NNW
Wisconsin
Fontana on 1,464 2,524 47.9 miles NE
Geneva,

Wisconsin

Evansville, 2,992 4,870 48.0 miles N
Wisconsin

Andover, Iowa 90 100 48.2 miles W
Sheridan 724 1,015 48.4 miles SE
Princeton 6,959 11,670 48.5 miles S
Hollowayville 94 152 48.6 miles S
Seatonville 318 489 48.7 miles S
Wonder Lake (U) 4,806 6,507 48.8 miles ENE
Lake in the Hills 3,240 6,182 48.8 miles E
Erie 1,566 1,877 48.9 miles SW
Crystal Lake 14,541 24,462 48.9 miles ENE
Sleepy Hollow 1,729 2,857 49.1 miles E
Hooppole 227 404 49.3 miles SW
Dalzell 579 887 49.3 miles S

* %

Cities in Illinois unless otherwise specified.
(U) indicates an unincorporated area.
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TABLE 2.1-3 (Cont'd)

1970 2020 DISTANCE AND DIRECTION
CITY" POPULATION POPULATION FROM THE SITE
Millington 338 505 49.4 miles SE
Elizabeth 707 998 49.5 miles WNW
Gratiot, 249 366 49.6 miles NW
Wisconsin
Delavan, 5,526 6,260 49.6 miles NE
Wisconsin
Apple River 482 807 49.8 miles NW
South Elgin 4,289 7,428 49.9 miles E

Cities in Illinois unless otherwise specified.
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TABLE 2.1-4

MAJOR RECREATIONAL AREAS WITHIN 10 MILES OF THE BYRON STATION

ESTIMATED
DISTANCE & ANNUAL ESTIMATED
DIRECTION ATTENDANCE PEAK DAY

RECREATIONAL AREA ACREAGE FROM SITE (1980) ATTENDANCE
Moto Sports Park 50 1 mile N 50,000 5,000
River Road Camping

& Marina 30 miles E 3,500 600
Rock River NA .2 miles E NA® NA
Mt. Morris Boat Club 5 .5 miles NW NA 150
Weld Memorial Park 35 miles ENE 2,500 900
Byron Dragway 190 mile N 80,000 12,000
The Stronghold 460 .5 miles WSW 19,100 350
Lowden Memorial 207 .5 miles SW 632,148 6,808
State Park
Lake Louise 52 .5 miles NNE NA 360
Oregon Country Club 94 .5 miles SSW NA 200
Camp Medill McCormick 300 .5 miles NNE NA NA
Castle Rock State Park
& Nature Preserve 1,95 .0 miles SW 42,637 968

6

White Pines Ranch 100 .0 miles WSW 29,600 250
Fuller Memorial
Forest Preserve NA .5 miles NE 12,000 600
Hansens-Hideaway 160 .8 miles WSW NA NA

°NA - not available.
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TABLE 2.1-4 (Cont'd)

ESTIMATED

DISTANCE & ANNUAL ESTIMATED

DIRECTION ATTENDANCE PEAK DAY

RECREATIONAL AREA ACREAGE FROM SITE (1980) ATTENDANCE
White Pines State Park 385 10.5 miles WSW 457,47 14,176

2

Lake LaDonna 28 10.5 miles WSW 18,000 1,200
Camp Lowden 230 10.5 miles SW 2,000 200

Sources: Anderson (1981); Bent (1981); Collins (1981); Gaston
(1981); Glotfelty (1981); Keister (1981); Leak (1981);
Lihle (1981); Overton (1981); Richardson (1981); Smith
(1981) ; Van Meter (1981); Vincar (1981); Etnyre (1982).

®NA - not available.
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TABLE 2.1-5

1977 AND PROJECTED POPULATION DISTRIBUTION WITHIN
THE LPZ INCLUDING TRANSIENT POPULATION

1977
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 0-1 1-2 2-3

N 0 3 12,015 (15 + 12,000")

NNE 3 3 34

NE 0 21 37

ENE 0 15 31

E 0 12 430 (15 + 415%*)

ESE 3 9 24

SE 0 18 12

SSE 6 24 6

S 3 6 15

SSW 21 15 6

SW 9 12 21

WSW 3 18 46

W 0 6 37

WNW 3 3 6

NW 0 205 311 (266 + 45%)

NNW 0 9 9
Sum for Radial
Interval 51 379 13,040 (580 + 12,460%)
Cumulative Total
to Outer Radius 51 430 13,470 (1,010 + 12,460%*)
Average Density
(people/mi?) in
Radial Region 16 34 476 (36 + 440%*)

"Denotes peak daily transient population only.
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TABLE 2.1-5 (Cont'd)

1980
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 0-1 1-2 2-3

N 0 3 12,016 (16 + 12,000")

NNE 3 3 37

NE 0 23 40

ENE 0 16 34

E 0 13 431 (16 + 415%*)

ESE 3 10 26

SE 0 20 13

SSE 6 26 7

S 3 6 17

SSW 22 16 6

SW 10 13 22

WSW 3 19 49

W 0 6 39

WNW 3 3 6

NW 0 217 326 (281 + 45%)

NNW 0 10 10
Sum for Radial
Interval 53 404 13,079 (619 + 12,460%)
Cumulative Total
to Outer Radius 53 457 13,536 (1,076 + 12,460%*)
Average Density
(people/mi?) in
Radial Region 17 36 478 (38 + 440%*)

"Denotes peak daily transient population only.
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TABLE 2.1-5 (Cont'd)
1990
RADIAL INTERVAL
SECTOR (m1)
DESIGNATION 0-1 1-2 2-3

N 0 4 12,018 (18 + 12,000")

NNE 4 4 45

NE 0 28 49

ENE 0 20 41

E 0 16 435 (20 + 415%*)

ESE 4 12 32

SE 0 24 16

SSE 8 31 8

S 4 7 19

SSW 26 18 7

SW 11 15 26

WSW 4 22 56

W 0 7 45

WNW 4 4 7

NW 0 250 369 (324 + 45%)

NNW 0 11 11
Sum for Radial
Interval 65 473 13,184 (724 + 12,460%)
Cumulative Total
to Outer Radius 65 538 13,722 (1,262 + 12,460%*)
Average Density
(people/mi?) in
Radial Region 21 43 485 (45 + 440%*)

"Denotes peak daily transient population only.
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TABLE 2.1-5 (Cont'd)
2000
RADIAL INTERVAL
SECTOR (m1)
DESIGNATION 0-1 1-2 2-3

N 0 4 12,020 (20 + 12,000%)

NNE 4 4 51

NE 0 31 55

ENE 0 22 46

E 0 18 437 (22 + 415%*)

ESE 4 13 36

SE 0 27 18

SSE 8 34 9

S 4 8 21

SSW 29 20 8

SW 12 16 29

WSW 4 24 63

W 0 8 50

WNW 4 4 8

NW 0 279 407 (362 + 45%)

NNW 0 12 12
Sum for Radial
Interval 69 524 13,270 (810 + 12,460%)
Cumulative Total
to Outer Radius 69 593 13,863 (1,403 + 12,460%*)
Average Density
(people/mi?) in
Radial Region 22 47 490 (50 + 440%*)

"Denotes peak daily transient population only.
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TABLE 2.1-5 (Cont'd)

2010
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 0-1 1-2 2-3

N 0 5 12,022 (22 + 12,000%)

NNE 5 5 57

NE 0 35 62

ENE 0 25 52

E 0 20 440 (25 + 415%*)

ESE 5 15 40

SE 0 30 15

SSE 10 39 10

S 5 9 24

SSW 32 23 9

SW 14 18 32

WSW 5 27 69

W 0 9 56

WNW 5 5 9

NW 0 309 446 (401 + 45%)

NNW 0 14 14
Sum for Radial
Interval 81 588 13,357 (897 + 12,460%)
Cumulative Total
to Outer Radius 81 669 14,026 (1,566 + 12,460%*)
Average Density
(people/mi?) in
Radial Region 26 53 495 (55 + 440%*)

"Denotes peak daily transient population only.
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TABLE 2.1-5 (Cont'd)

2020
RADIAL INTERVAL
SECTOR (mi)
DESIGNATION 0-1 1-2 2-3

N 0 5 12,024 (24 + 12,000%)

NNE 6 6 63

NE 0 39 69

ENE 0 28 58

E 0 22 443 (28 + 415%*)

ESE 6 17 45

SE 0 33 22

SSE 11 43 11

S 5 10 26

SSW 35 25 10

SW 15 20 35

WSW 5 30 77

W 0 10 62

WNW 5 5 10

NW 0 342 489 (444 + 45%)

NNW 0 15 15
Sum for Radial
Interval 88 650 13,459 (999 + 12,460%)
Cumulative Total
to Outer Radius 88 738 14,197 (1,737 + 12,460%*)
Average Density
(people/mi?) in
Radial Region 28 59 501 (61 + 440%*)

"Denotes peak daily transient population only.
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TABLE 2.1-6

EDUCATION INSTITUTIONS WITHIN 10 MILES OF THE BYRON STATION

DISTANCE
AND
DIRECTION ENROLLMENT
INSTITUTIONS FROM SITE GRADES 1980-1981 STAFF
Byron, Illinois
Byron Middle and 3.7 miles 7-12 485 62
High School NNE
Mary Morgan 3.7 miles K-6 504 46
Elementary School NNE
Oregon, Illinois
Public:
Oregon High School 5.1 miles 9-12 450 35
SSW
Etnyre Middle School 5.1 miles 6-8 420 25
SSW
Jefferson Elementary 5.1 miles 3-5 278 19
School SSW
Nash Elementary School 5.1 miles K-2 189 11
SSW
Oregon Annex - Special 5.1 miles 65 9
Education Building SSW
Private:
Village of 5.1 miles 92 18
Progress Inc. SSW
Stillman Valley, Illinois
Stillman Valley 5.7 miles 9-12 487 30
High School ENE
Hale Jr. High School 5.7 miles 6-8 360 23
ENE
Highland Elementary 5.7 miles K-5 417 20
School ENE
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TABLE 2.1-6 (Cont'd)

DISTANCE
AND
DIRECTION ENROLLMENT
INSTITUTIONS FROM SITE GRADES 1980-1981 STAFF
Leaf River, Illinois
Leaf River Community 6.5 miles K-12 478 40
School WNW
Mount Morris, Illinois
Mount Morris High School 7.5 miles 9-12 239 27
WSW

Mount Morris Jr. High 7.5 miles 6-8 179 15
School WSW
Mount Morris Elementary 7.5 miles K-5 385 29
School WSW
Mount Morris Special 7.5 miles 38 17
Education Building WSW

Sources: Apper (1981), Blakely (1981), Brown (1981), Glasser
(1981), Lamb (1981), Maloney (1981), Miller (1981),
Turner (1981).
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TABLE 2.1-7

INDUSTRIES WITHIN 10 MILES OF THE BYRON STATION

NAME OF FIRM LOCATION EMPLOYMENT PRODUCTS

Barker Lumber Company Byron 2 lumber, hardware,
building materials

Farmco Inc. Byron 7 Stone aggregates

Kysor Industrial Byron 200 automotive

Corporation accessories

Quality Metal Byron 185 metal finishing

Furnishing Company

Acme Resin Company Oregon 60 foundry sand

Atwood Vacuum Machine Oregon 75 automotive parking

Company brakes

Carnation Milk Company Oregon 22 liquid diet
product

Caron Spinning Company Oregon 42 knitting yarns

Cook Manufacturing Oregon 40 machine parts

Company

Dye Fixture & Display Co. Oregon 10 store fixtures,

display units

E.D. Etnyre & Company Oregon 270 road building
machinery

Martin Marietta Oregon 53 sand

Aggregates

Offset Preparation Oregon 40 film for off-set

Service Inc. printing

Oregon Ready-Mix Oregon 7 concrete

Oregon Stone Quarries Oregon 9 stone aggregates,
asphalt

Paragon Foundries Company Oregon 19 iron and bronze
castings
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TABLE 2.1-7 (Cont'd)

NAME OF FIRM LOCATION EMPLOYMENT PRODUCTS
Republic Reporter Oregon 7 printing
Corporation
Rock Wood Carvers Oregon 8 wood furniture
Sinnissippi Forest Oregon 6 lumber, wood
Sawmill products, fence

posts, X-mas trees
and greens
Wood Brothers, Inc. Oregon 475 rotary mowers,
rear blades, and
discs
Woodhaven Industries Oregon 1 front ends of
racing cars
Stillman Valley Tool Stillman 11 gear manufacturing
Valley
Kable Printing Company Mount 500 printing
Morris
Kable News Mount 272 magazine
Morris distributor
Rowland Printing Mount 3 printing
Company Morris
Rude's Custom Butchering Mount 13 meat
Morris
Snyder Manufacturing Mount 30 electric equipment
Company Morris
Sterling Quality Mount 2 candies and syrups
Products Morris
Source: Telephone survey of individual industries by Marketing

Department, Dixon District, Rock River Division,
June 1981.

Edison Company,
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TABLE 2.1-8

POPULATION CENTERS WITHIN 50 MILES OF THE BYRON STATION

DISTANCE AND

POPULATION DIRECTION 1980"

CENTER COUNTY FROM SITE POPULATION
Rockford Winnebago (Ill.) 16.8 miles NE 139,712
Freeport Stephenson (Ill.) 22.3 miles NW 26,406
De Kalb De Kalb (Il11l.) 28.6 miles ESE 33,099
Beloit Rock (Wis.) 32.1 miles NNE 35,207
Janesville Rock (Wis.) 43.1 miles NNE 51,071
Clinton Clinton (Iowa) 47.6 miles WSW 32,828
"Source: Bureau of the Census (1981).
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TABLE 2.1-9

URBAN CENTERS WITHIN 30 MILES OF THE BYRON STATION

DISTANCE AND

URBAN DIRECTION 1980"

CENTER COUNTY FROM SITE POPULATION
Oregon Ogle 5.1 miles SSW 3,559
Mount Morris Ogle 7.5 miles WSW 2,989
Rochelle Ogle 15.3 miles SE 8,982
Polo Ogle 15.8 miles WSW 2,643
Rockford Winnebago 16.8 miles NE 139,712
Dixon Lee 18.6 miles SSW 15,659
Loves Park Winnebago 20.2 miles NE 13,192
Freeport Stephenson 22.3 miles NW 26,406
Belvidere Boone 25.3 miles ENE 15,176
Sterling Whiteside 27.7 miles SW 16,273
De Kalb De Kalb 28.6 miles ESE 33,099
Rock Falls Whiteside 28.9 miles SW 10,624
Genoa De Kalb 29.9 miles E 3,276
Byron Ogle 3.7 miles NNE 2,035

*Source: Bureau of the Census

(1981) .
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TABLE 2.1-10

LIVESTOCK STATISTICS AND PRODUCTION

OGLE COUNTY WINNEBAGO COUNTY
1978 1979 1978 1979

All Cattle

(no. of head) 90,100% 85,100" 44,3002 41,900°

Beef Cows

(no. of head) 15,3002 15,200 5,800° 5,400

Milk Cows

(no. of head) 7,600 7,900 6,100 6,100

Hogs & Pigs

(no. of head) 155,800 164,800 69,800 76,300

Sheep

(no. of head) 5,400°% 6,200 2,7002 3,100°

Poultry

(no. of layers) 81,600 76,000 12,600 10,300

Egg Production

(no. of eggs) 19,800,000 17,900,000 3,000,000 2,400,000

Milk Production

(pounds) 78,300,000 79,900,000 62,800,000 61,700,000

Source: Illinois Cooperative Crop Reporting Service et al.
(1980) .

®As of January 1, 1979.

PAs of January 1, 1980.
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TABLE 2.1-11

NEAREST COW WITHIN A 5-MILE RADIUS OF THE BYRON STATION

APPROXIMATE DISTANCE TO

DIRECTION NEAREST COW (miles)
N *
NNE *
NE 1.9
ENE 1.5
E 2.4
ESE 3.1
SE 3.0
SSE 4.0
S 2.3
SSW 2.0
SW *
WSW 2.0
W 2.5
WNW 3.1
NW 1.4
NNW *

Note: Area surveyed on July 30 and August 3, 1981, by
P. Coulter of Hazleton Environmental Sciences.

"None within 5 miles in this direction.
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TABLE 2.1-12

NEAREST RESIDENCE AND GARDEN WITHIN A 5-MILE RADIUS
OF THE BYRON STATION

APPROXIMATE DISTANCE APPROXIMATE DISTANCE

TO THE NEAREST TO THE NEAREST

DIRECTION RESIDENCE (miles) GARDEN* (miles)
N 1.1 1.1
NNE 1.5 1.5
NE 1.0 1.0
ENE 1.3 1.3
E 1.1 1.2
ESE 1.4 1.4
SE 1.4 1.4
SSE 0.9 0.9
S 0.8 0.8
SSW 0.7 0.9
SW 0.9 0.9
WSW 1.7 1.9
W 1.9 1.9
WNW 0.7 0.7
NW 1.0 1.3
NNW 1.4 1.5

Note: Area surveyed on July 30 and August 3, 1981, by
P. Coulter of Hazleton Environmental Sciences.

*Of 500 ft?
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2.2 NEARBY INDUSTRIAL, TRANSPORTATION, AND MILITARY FACILITIES

2.2.1 Locations and Routes

2.2.1.1 Industrial Plants

Most of the industries within 10 miles of the plant are
situated in Oregon, which is located 5.1 miles south-southwest
of the site (centerline of the reactors). There are a few
industries located in the cities of Byron and Mount Morris, and
one in Stillman Valley. Facilities located in these cities are
shown in Figure 2.2-1.

2.2.1.2 Military Bases and Missile Sites

There are no military bases within 10 miles of the site,
although military landing rights are available in the cities of
Rochelle, Rockford, and Freeport, all of which are farther than
10 miles from the site. Annual military operations for these
airports have been estimated at 0 for the Rochelle Municipal
Airport, 5430 for the Greater Rockford Airport, and 24 for the
Albertus Airport in Freeport (Reference 1).

There are no missile bases within 50 miles of the site
(Reference 2).

2.2.1.3 Pipelines

There are a number of gas and oil pipelines located within 10
miles of the site, as indicated in Table 2.2-1. Those located

within 5 miles are shown in Figure 2.2-2. The closest pipeline
to the site is located approximately 2.5 miles north of the
site. It is a natural gas line, 3 inches in diameter, owned by

Northern Illinois Gas Company.
2.2.1.4 Waterways

The Rock River is the major waterway for the area surrounding
the Byron site, although it is considered nonnavigable to
commercial traffic in this vicinity. The plant site is located
2.2 miles east of the Rock River.

2.2.1.5 Airports

There are four airports and one seaplane base within 10 miles of
the site, as listed in Table 2.2-2 and shown in Figure

2.2-3. They are all private facilities and are used primarily
for general aviation, as opposed to commercial flying. The
closest airport to the site is located 1.5 miles to the
south-southwest.

2.2-1 REVISION 1 - DECEMBER 1989
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2.2.1.6 Transportation Routes

There are three low-altitude federal airways in the vicinity of
the site, identified as V227, V127, and V172, which are used by
aircraft operating below 18,000 feet mean sea level (MSL).
Minimum altitudes for aircraft operating under instrument
flight rules for the three airways are listed in Table 2.2-3.
The centerlines for the three airways are located approximately
6 miles west (V227), 6 miles east (V127), and 8 miles south
(V1i72) of the site, respectively. Figure 2.2-3 shows the site
in relation to the three airways. Peak daily air traffic on
each of the airways for 1976 is as follows: 12(V227),

26 (V127), and 31(V172).

The highway transportation network and the traffic volumes of the
area within 6 miles of the Byron site are shown in Figure

2.1-4. Relatively high traffic flow occurs on Illinois State
Routes 2, 64, and 72, with 24-hour annual averages of 2000 cars
and over in some sections. State Route 2 is especially
well-traveled with 24-hour annual averages ranging from 4000

cars between Byron and Oregon to 8800 cars in Oregon.

The railway network within 6 miles of the Byron site is shown
in Figure 2.1-5. There are three rail lines within this
radius. The closest railroad, the Chicago, Milwaukee, St. Paul
and Pacific, is located 4.0 miles north of the site. The
Chicago and Northwestern Railroad and the Burlington Northern
Railroad are located 4.5 miles north and 5.7 miles south of the
site, respectively.

2.2.2 Descriptions

2.2.2.1 Description of Facilities

Table 2.1-7 lists all industries within 10 miles of the Byron
station, their products, and their employment. The majority of
these industries produce building materials, machinery, and
machine parts for use in farming and construction. They vary
in size from 1 employee (Woodhaven Industries) to 500 employees
at the Kable Printing Company, which is the largest employer
within the 10-mile radius. Most of the industries within 10
miles employ less than 25 people.

There are numerous mining and quarrying operations within 10
miles of the site, as indicated in Figure 2.2-1. The majority
are small operations, but there are three quarries of substantial
size near the city of Oregon. The quarries in this area produce
sand, stone aggregates, and some asphalt and concrete.
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2.2.2.2 Description of Products and Materials

Table 2.1-7 lists the products manufactured by the industries
within 10 miles of the Byron Station. For the most part the
materials used to produce these items are not hazardous or
toxic.

Those companies which do use or store potentially hazardous
materials are listed in Table 2.2-4, along with information
concerning location, quantities used and/or stored, mode of
transportation, and frequency of shipment.

Blasting occurs at some of the numerous quarries in the
vicinity, but explosive materials are not stored onsite.
Quarry companies subcontract all drilling and blasting to
outside firms (References 3 and 4).

2.2.2.3 Pipelines

There are 15 pipelines within 10 miles of the site, of which 3
carry petroleum products and the remainder carry natural gas.
The pipelines are listed in Table 2.2-1, along with pertinent
information concerning location, size, age, burial depth,
operating pressure, and valve types. There is no indication of
any future changes in the type of product presently carried in
these pipelines.

There are no tank farms within 10 miles of the site. The
closest storage facility is located in Pecatonica, 16.3 miles
north-northwest of the site, and is used by the Northern
Illinois Gas Company for gas storage. The American 0Oil Company
pipeline, which is located approximately 3 miles southwest of
the site, has a facility identified as the Oregon Station.

This facility is a pipeline booster station and is used to
increase the capacity of the pipeline, not to store oil.

2.2.2.4 Waterways

Although the Rock River is considered nonnavigable to commercial
traffic in the vicinity of the site, it is used heavily for
recreational pursuits such as boating, fishing, and waterskiing.
It is estimated that approximately 16,900 people use

the river during March through November (Reference 5).

The closest dam to the site is located approximately 4.5 miles
downstream in the city of Oregon.

2.2.2.5 Airports

The closest airport to the site is the Yost International
Airport, located 1.5 miles south-southwest of the site. It is
a private airport with one turf runway, 1700 feet in length and
oriented from the northeast to the southwest (Reference 6).
Although the length of the airstrip will be shortened due to
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the presence of transmission lines from the Byron Station, the
airport will remain active. The Illinois Division of Aeronautics
has determined that the airport will meet minimum requirements
and the FAA designation of Yost Airport will not be changed.
There are approximately 730 operations annually, all of which
are private single engine planes (Reference 7).

Table 2.2-2 lists the airports within 10 miles of the site.
There are four airports and one seaplane base, all of which are
small private facilities. Figure 2.2-3 indicates the location
of these airports relative to the site. ©None of these airports
have ever had an aircraft accident to the knowledge of their
owners, as indicated in Table 2.2-2. The landing and holding
patterns associated with smaller airports are practically
nonexistent, as most conduct operations with only one airplane
at a time.

The nearest public airport is the Greater Rockford Airport,
located 14 miles northeast of the site. There are an estimated
88,225 local operations and 93,610 itinerant operations
annually, with a peak month total of 19,891 operations
(Reference 8). Only one commercial airline, Ozark Airlines,
flies into the Greater Rockford Airport.

2.2.2.6 Projections of Industrial Growth

There are no known plans for future industrial expansion in
terms of facilities and inventories, but a few industries do
expect an increase in consumption of their products. Depending
on the amount of increased consumption, a change of plans to
include expansion could occur but the most likely result would
be an increase in production.

There are no known plans for expansion of the pipeline network
within 10 miles of the site. There is also no indication that
any of the airports within this radius will be expanding,
except that those without based aircraft at the present time
may acquire planes sometime in the future.

2.2.3 Evaluation of Potential Accidents

On the basis of the information provided in Subsections 2.2.1
and 2.2.2, safety evaluations of the activities described
therein are provided in the following subsections.

2.2.3.1 Determination of Design Basis Events

The accident categories discussed below have been evaluated.
2.2.3.1.1 Explosions
No potential hazard involving the detonation of high explosives,

munitions, chemicals, or liquid and gaseous fuels for facilities
and activities in the vicinity of the plant where
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such materials are processed, stored, used, or transported in
quantity has been found. The two roads in the wvicinity used to
transport explosives, River Road and German Church Road combined,
never bear more than 15,000 to 20,000 pounds of dynamite or
ammonium nitrate every 2 to 4 weeks. An evaluation for the
effects of the explosion of shipments of this size is provided
in Subsection 2.2.3.2.

2.2.3.1.2 Flammable Vapor Clouds (Delayed Ignition)

There is no possibility of an accident that could lead to the
formation of flammable vapor clouds in the vicinity of the
plant because (1) there is no industry in the vicinity of the
plant which can produce a flammable vapor cloud, (2) there is
no pipeline of sufficient size in the vicinity of the plant
which can produce a flammable vapor cloud, and (3) there are no
tank farms in the vicinity of the plant.

2.2.3.1.3 Toxic Chemicals

No significant potential for the release of toxic chemicals in
the vicinity of the plant has been found. Those potentially
hazardous materials used by local companies are listed in Table
2.2-4, with information concerning gquantities stored, mode of
transportation, and frequency of shipment. None of the
potentially hazardous materials which are shipped on Route 2
are handled in sufficient quantity to have significant adverse
effects on the plant as a result of accidental spillage or
release at the plant site. There are no significant quantities
of potentially hazardous chemicals stored on the plant site.

2.2.3.1.4 Fires

No fire hazard threatens the plant safety since no chemical
plants, no large amounts of oil storage, and no gas pipelines
are located in the vicinity of the plant. The potential for
deleterious effects from forest or brush fires is minimized by
the site's landscaping.

Onsite fire hazards are described in Subsection 9.5.1.

2.2.3.1.5 Collisions with Intake Structure

There is no potential for a barge or ship impact on the river
screen house since the Rock River is nonnavigable in the wvicinity
of the site.

2.2.3.1.6 Liquid Spills

No potential for the accidental release of o0il or liquids which
may be corrosive, cryogenic, or coagulant, and which may be
drawn into the plant's intake structure and circulating water
system or which may otherwise affect the safety of the plant
has been found.
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2.2.3.2 Effects of Design Basis Events

As stated in Subsection 2.2.3.1.1, the maximum amount of
dynamite transported on the two roads in the vicinity of the
plant is 15,000 to 20,000 pounds. The design capability of the
plant is such that a detonation of 60,000 pounds of TNT at the
site boundary would cause no damage to safety-related plant
structures. This design capability for the Byron Station comes
about because of the fact that it is a duplicate of the
Braidwood Station. The Braidwood Station has been designed to
withstand the effects of an explosion of one boxcar load
(132,000 pounds) of TNT at a distance of 1550 feet as discussed
in Subsection 2.2.3.2 of the Braidwood UFSAR. For the smaller
distance of 1200 feet at the Byron Station, the equivalent
weight of TNT to produce the same effect is 60,000 pounds.
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1. "Airport Master Records (FAA Form 5010-1)," Federal
Aviation Administration, Department of Transportation: Greater
Rockford Airport, March 4, 1977; Albertus Airport, December 15,
1976; and Rochelle Municipal Airport, October 28, 1976.

2. Major Jim Morrison, U.S. Department of the Army, phone
conversation with C. W. Comerford, S&L Cultural Resource
Analyst, May 18, 1977.

3. Thomas Klein, Secretary - Treasurer of Oregon Stone
Quarries, Inc., letter to C. W. Comerford, S&L Cultural
Resource Analyst, May 1977.

4. Jesse Copeland, Plant Manager of Martin Marietta
Aggregates, Industrial Sand Division, letter to C. W.
Comerford, S&L Cultural Resource Analyst, April 27, 1977.

5. Roy Hayes, Site Superintendent, Lowden State Park, phone
conversation with C. W. Comerford, S&L Cultural Resource
Analyst, June 14, 1977.

6. John Yost, Owner of Yost International Airport, phone
conversation with C. W. Comerford, S&L Cultural Resource
Analyst, April 21, 1977.

7. Michael C. Rose, Airports Planning Specialist, Federal
Aviation Administration - Great Lakes Region, Department of
Transportation, letter to C. W. Comerford, S&L Cultural
Resource Analyst, April 15, 1977.

8. "Airport Master Records (FAA Form 5010-1)," Federal
Aviation Administration, Department of Transportation, Greater
Rockford Airport, March 4, 1977.
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TABLE 2.2-1

OIL PIPELINES WITHIN 10 MILES OF THE SITE

DISTANCE AND BURIAL MAXTMUM
NUMBER OF DIRECTION SIZE AGE DEPTH OPERATING TYPE OF APPROXIMATE
COMPANY PIPELINES FROM SITE (in.) (years) (ft) PRESSURE VALVES SPACING PRODUCTS
Amoco Pipeline 1 3 miles SSW 10 30 2. 1308 psi Wescott 1-17 miles heating
Company* 600# apart oils, diesel
flanged OS fuel,
& Y gate gasolines,
valves jet fuel
Badger Pipeline 1 5 miles E 8 30 3 400 psi gate valves -- propane
Company* *

1 5 miles E 12 14 3 1200 psi gate valves -- gasoline
and fuel
oils

Natural Gas 1 9 miles SE 20 36 3. 800 psi Nordstrom 15-20 miles natural
Pipeline Plug apart gas
Company of Valves
America**
1 9 miles SE 24 12 3. 800 psi Cameron 15-20 miles natural
Ball apart gas
* Letter from Mr. R. L. Clapper, Chief Engineer, Amoco Pipeline Company, to C. W. Comerford, S&L Cultural Resource Analyst, April
27, 1977.
* % Letter from Mr. H. N. Whitney, Superintendent of Operations, Badger Pipeline Company, to C. W. Comerford, S&L Cultural Resource
Analyst, May 2, 1977.
dede Letter from Mr. J. E. Thompson, Vice President Engineering, Natural Gas Pipeline Company of America, to C. W. Comerford, S&L

Cultural Resource Analyst, April 28,

1977.
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TABLE 2.2-1 (Cont'd)
DISTANCE AND BURIAL MAXIMUM
NUMBER OF DIRECTION SIZE AGE DEPTH OPERATING TYPE OF APPROXIMATE
COMPANY PIPELINES FROM SITE (in.) (years) (ft) PRESSURE VALVES SPACING PRODUCTS
Northern 1 5.2 miles NNE 22 18 2.5-3.5 600 psi varied varied natural
Illinois Gas gas
Company t
1 7 miles W 8 11-14 2.5-3.5 600 psi varied varied natural
gas
2 6 miles SW 6 14-22 2.5-3.5 600 psi varied varied natural
gas
3 varied 4 3-25 2.5-3.5 300-600 varied varied natural
psi gas
3 varied 3 8-12 2.5-3.5 230-600 varied varied natural
psi gas

t Letter from Mr. J. Benavides, Northern Illinois Gas Company,

2.2-8

to C. W. Comerford, S&L Cultural Resource Analyst, April 27,

1977.
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TABLE 2.2-2

GENERAL INFORMATION FOR AIRPORTS WITHIN 10 MILES OF THE SITE*

APPROXIMATE NUMBER OF
LOCATION BASED APPROXIMATE LENGTH WIDTH ATIRCRAFT
AIRPORT FROM THE SITE AIRCRAFT HOURS OPERATIONS* * RUNWAYS SURFACE (ft) (ft) ACCIDENTS
Yost 1.5 miles SSW 1 single- Unattended two opera- 13/31 Turf 1700 70 None
International engine tions daily
(Private)
Lunn Seaplane 2.5 miles NW 0 Unattended two opera- NE/SW Water -- -- None
Base (Private) tions daily
during 9
months of
the year
Dana Blobaum 4 miles WNW 1 single- Unattended two opera- NE/SW Turf 2100 80 None
Airport engine tions per
(Private) *** week
* Source: Federal Aviation Administration, Airport Master Records (FAA Form 5010-1), Yost International, November 12, 1976, Lunn

Seaplane Base, November 3, 1976, Duane E. Davis, November 10, 1976, and Stukenberg, December 4, 1976.

* % Letter from Michael C. Rose, Airports Planning Specialist, Chicago Airports District Office, Federal Aviation Administration, to C.
Comerford, S&L Cultural Resource Analyst, April 15, 1977.

dede Dana Blobaum, Airport Owner, Telephone Conversation with C. Comerford, S&L Cultural Resource Analyst, April 22, 1977.
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TABLE 2.2-2 (Cont'd)

APPROXIMATE NUMBER OF

LOCATION BASED APPROXIMATE LENGTH WIDTH AIRCRAFT
ATIRPORT FROM THE SITE ATIRCRAFT HOURS OPERATIONS* * RUNWAYS SURFACE (ft) (ft) ACCIDENTS
Duane E. 5 miles WNW 1 single Unattended two opera- N/S Turf 2200 150 None
Davis engine tions daily
Airport
(Private)
Stukenberg 7 miles WNW 0 Unattended two opera- E/W Turf 1800 150 None
Airport tions daily
(Private)

2.2-10
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TABLE 2.2-3

MINIMUM ALTITUDES FOR LOW-ALTITUDE FEDERAL AIRWAYS*

MINIMUM
OBSTRUCTION CLEARANCE MINIMUM
ATRWAY SECTION ALTITUDE (ft) IN-ROUTE ALTITUDE (ft)
VvV 227 1 2500 2600
2 2200 2700
3 2200 2600
vV 127 1 2700 2700
v 172 1 2400 2700
2 2200 2700
* Source: Mg. Bonnie Ferguson, Operations Specialist, Federal

Aviation Administration's General Aviation District
Office, Telephone Conversation with J. M. Ruff,
Sargent & Lundy Cultural Resource Analyst, April 19,

1977.

2.2-11

REVISION 1

- DECEMBER 1989
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TABLE 2.2-4

INDUSTRIES WITH HAZARDOUS MATERIALS WITHIN 10 MILES OF THE SITE

MAXIMUM QUANTITIES TOXICITY TRANSPORTATION
INDUSTRY LOCATION MATERIAL STORED LIMITt OF MATERIAL*
Farmco, Inc. Byron gasoline NA - NA
Kysor Industrial Corp. Byron nitrogen 300 1b. - Rt. 2
petroleum
products 2 drums - Rt. 2
Quality Metal Furnishing Co. Byron chlorine 2,400 1b. 15 ppm Rt. 2
nitrogen 3,360 1b. - Rt. 2
sulfur dioxide 1,800 1b. 10 ppm Rt. 2
sulfuric acid 250 1b. 2 mg/m3 Rt. 2
petroleum
products 3 drums - obtained locally
Acme Resin Co. Oregon anhydrous 16,000 gal. 100 ppm Rt. 2, 4 times per
ammonia month
formaldehyde 20,000 gal. 10 ppm transported on the
Burlington Northern
RR, 3 times per month
Atwood Vacuum Machine Co.** Oregon Stoddard solvent 1 drum 1,000 ppm Rt. 2, once per year
Visconorust 1 drum - Rt. 2, once per year

2.2-12
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TABLE 2.2-4 (Cont'd)

MAXIMUM QUANTITIES TOXICITY TRANSPORTATION
INDUSTRY LOCATION MATERIAL STORED LIMITt OF MATERIAL*
Carnation Co.** Oregon ethyl ether 15 gal. 800 ppm NA
petroleum ether 15 gal. 50 ppm NA
Cook Manufacturing Co. Oregon nitrogen 100 1b. - Rt. 2
gasoline 300 gal. - obtained locally
petroleum
products 10 drums - Rt. 2
E. D. Etnyre & Co. Oregon carbon dioxide 2,000 1b. 10,000 ppm Rt. 64
helium 500 1b. - Rt. 64
gasoline 1,000 gal. - Rt. 64
petroleum
products 2,000 gal. - Rt. 64
Helle Hardwood's, Inc. Oregon sulfur dioxide 1 gal. 10 ppm Rt. 64
gasoline 7,800 gal. - Rt. 64
petroleum
products 2,000 gal. - Rt. 64
Paragon Foundries Co. Oregon acetone 1 gal. 2,000 ppm obtained locally
sulfuric acid 1 gal. 2 mg/m’ Rt. 64

2.2-13



BYRON-UFSAR

TABLE 2.2-4 (Cont'd)

MAXIMUM QUANTITIES TOXICITY TRANSPORTATION
INDUSTRY LOCATION MATERIAL STORED LIMITt OF MATERIAL*
Paragon Foundries Co. Oregon gasoline 20 gal. - obtained locally
petroleum
products 565 gal. - Rt. 2
Rock Wood Carvers, Inc. Oregon gasoline 10 gal. - Rt. 2
petroleum
products 1,500 gal. - Rt. 2, 5 times per yr.
Sinnissippi Forest Sawmill Oregon gasoline 1,000 gal. - Rt. 64, once per month
petroleum
products 300 gal. - Rt. 64, once per month
pentochlorophenol 200 gal. 1 mg/m’ Rt. 64, once annually
Wood Brothers, Inc. Oregon acetaldehyde NA 400 ppm Rt. 2, once per week
carbon dioxide 12,000 1b. 10,000 ppm Rt. 2, 2 times per month
gasoline 10,000 gal. - Rt. 2, 6 times per yr.
propane 20,000 gal. 2,000 ppm Rt. 2, 8 times per yr.

2.2-14
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TABLE 2.2-4 (Cont'd)
MAXIMUM QUANTITIES TOXICITY TRANSPORTATION
INDUSTRY LOCATION MATERIAL STORED LIMITt OF MATERIAL*
Kable Printing Co.** Mt . carbon dioxide 12,000 1b. 10,000 ppm Rt. 2, once per year
Morris

sulfur dioxide 2,000 1b. 10 ppm Rt. 2 or 64, once
per year

sulfuric acid 220 gal. 2 mg/m’ Rt. 2, 4 times per
yr.

L.P. gas 500 gal. 2,000 ppm Rt. 2, 5 times per
yr.

Roto Solvent 16,000 gal. - Rt. 2 or 64, 7 times per
yr.

various non-flammable

petroleum products 1,000 gal. - Rt. 2 or 64, 24
times per yr.

kerosene 200 gal. - Rt. 2, 2 times per
yr.

Apco Thinner 1,000 gal. - Rt. 2 or 64, 3 times per
yr.

Tolusub 360 gal. - Rt. 2 or 64, once
per year

printing inks

(containing roto

solvent) 30,000 gal. - transported daily on Rt.

2.2-15

64
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TABLE 2.2-4 (Cont'd)

MAXIMUM QUANTITIES TOXICITY TRANSPORTATION
INDUSTRY LOCATION MATERIAL STORED LIMITt OF MATERIAL*
Rude's Custom Butchering Mt. Morris gasoline 500 gal. - Pines Road
Mt. Morris gasoline 1,000 gal. - NA

Synder Manufacturing Co.**

t Adapted from Sax,

"Dangerous Properties of Industrial Materials".

* Materials transported by truck unless otherwise noted.

Sources:
*%2)

NA - not available

1) 1Industrial Survey performed by Commonwealth Edison,

June, 1977

Letters to C. W. Comerford, S&L Cultural Resource Analyst, April 27,

2.2-16

1977 to May 19,

1977
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2.3 METEOROLOGY

Section 2.3 provides a meteorological description of the Byron
Station site and its surrounding areas. This includes a
description of general climate, meteorological conditions used
for design and operating-basis consideration, summaries of
normal and extreme values of meteorological parameters, a
discussion of the potential influence of the plant and its
facilities on local meteorology, a description of the onsite
meteorological measurements program, and short-term and
long-term diffusion estimates. Detailed summaries of
meteorological parameters are presented using data from Argonne
National Laboratory (1950-1964), from the first-order National
Weather Service Stations at Rockford, Illinois (1951-1976),
Peoria, Illinois (1948-1976), and Chicago (Midway Airport),
Illinois (1943-1976), and the meteorological towers at the
Byron Station (1974-1976) and Carroll County Station
(1974-1976) sites.

Based on the information presented in this section, it is
concluded that there are no unusual local conditions that should
adversely affect the plant operation, the dispersion of the
plant effluents, or the dissipation of the plant waste heat.

2.3.1 Regional Climatology

2.3.1.1 General Climate

The Byron Station site is located in north central Illinois,
approximately 17 miles southwest of Rockford, Illinois.

General climatological data for the region were obtained from
the United States Environmental Science Services Administration
(ESSA) Climate of Illinois report (Reference 1) and from the
Local Climatological Data Annual Summaries for the National
Oceanic and Atmospheric Administration (NOAA) first-order
weather stations at Rockford (located 12 miles northeast of the
Byron site, Reference 2), and Midway, Chicago (located 80 miles
east-southeast of the Byron site, Reference 3). The 1l5-year
Climatological Summary for Argonne National Laboratory (located
65 miles east-southeast of the Byron Site, Reference 4) is also
consulted for specific statistics. There are only minor
climatological variations over the entire area. The Rockford
weather station is the closest first-order National Weather
Service station to Byron, and for most of the climatic
statistics, the most representative.

The climate of northern Illinois is typically continental, with
cold winters, warm summers, and frequent short-period
fluctuations in temperature, humidity, cloudiness, and wind
direction. The great variability in northern Illinois climate is
due to its location in a confluence zone particularly during

the cooler months between different air masses (Reference 5).

The specific air masses which affect northern Illinois include
maritime tropical air which originates in the Gulf of Mexico,
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continental tropical air which originates in Mexico and the
southern Rockies, Pacific air which originates in the eastern
North Pacific Ocean, and continental polar and continental
arctic air which originate in Canada. As these air masses
migrate from their source regions they may undergo substantial
modification in their characteristics. Monthly streamline
analyses of resultant surface winds suggest that air reaching
northern Illinois most frequently originates over the Gulf of
Mexico from April through August, over the southeastern United
States from September through November and over both the Pacific
Ocean and the Gulf of Mexico from December through March
(Reference 5).

The major factors controlling the frequency and variation of
weather types in northern Illinois are distinctly different
during two separate periods of the year.

During the fall, winter, and spring months, the frequency and
variation of weather types is determined by the movement of
synoptic-scale storm systems which commonly follow paths along
a major confluence zone between air masses, which is usually
oriented from southwest to northwest through the region. The
confluence zone normally shifts in latitude during this period,
ranging in position from the central states to the United
States - Canadian border. The average frequency of passage of
storm systems along this zone is about once every 4 to 8 days.
The storm systems are most frequent during winter and spring
months, causing a maximum of cloudiness during these seasons.
Winter is characterized by alternating periods of steady
precipitation (rain, freezing rain, sleet, or snow) and periods
of clear, crisp, and cold weather. Springtime precipitation is
primarily showery in nature. The frequent passage of storm
systems, presence of high winds aloft, and frequent occurrence
of unstable conditions caused by the close proximity of warm,
moist air masses to cold and dry air masses result in this
season's relatively high frequency of thunderstorms. These
thunderstorms on occasion are the source for hail, damaging
winds, and tornadoes. Although synoptic-scale storm systems
also occur during the fall months, their frequency of occurrence
is less than in winter or spring. Periods of pleasant,

dry weather characterize this season, which ends rather
abruptly with the returning storminess which usually begins in
November.

In contrast, weather during the summer months is characterized
by weaker storm systems which tend to pass to the north of

Illinois. A major confluence zone is not present in the
region, and the regions weather is characterized by much
sunshine interspersed with thunderstorm situations. Showers

and thunderstorms are usually of the air mass type, although
occasional outbreaks of cold air bring precipitation and
weather typical of that associated with the fronts and storm
systems of the spring months.
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When southeast and easterly winds are present in northern
Illinois, they usually bring mild and wet weather. Southern
winds are warm and showery, westerly winds are dry with
moderate temperatures, and winds from the northwest and north
are cool and dry.

The prevailing wind is west-northwesterly at Rockford and
westerly at Midway. Although these are the most frequent wind
directions, a relatively good distributional character exists
over the other directions. The monthly average wind speed is
lowest in midsummer at both stations, with the prevailing wind
directions occurring from the south-southwest at Rockford and
the southwest at Midway. The monthly average wind speed is
highest in late winter and early spring months at both
stations, with the prevailing wind directions occurring from
the east-northeast and west-northwest at Rockford and from the
west at Midway.

Table 2.3-1 presents a summary of climatological data from
meteorological stations surrounding the Byron site. The annual
average temperature in the Byron area as represented by

Rockford data is 48.1°F, with extreme temperatures having
ranged from a maximum of 103°F to a minimum of -22°F. Maximum
temperatures equal or exceed 90°F about 13 times per year while

minimum temperatures are less than or equal to 0°F about 16
times per year.

Humidity varies with wind direction, being lowest with west or
northwest winds and higher with east or south winds. At the
Rockford station, the relative humidity is highest during

the late summer, with the August mean humidity ranging from 90%
in early morning to 57% at noon. In winter the mean humidity
ranges from 78% in early morning to 65% at noon (Reference 2).
Heavy fog with visibilities less than 1/4 of a mile is rare,
occurring on the average 23 times a year, most frequently
during the winter months (Reference 2).

Annual precipitation in the Byron area averages about 37
inches; for the 40-year period (1937-1976) annual precipitation
has ranged from 23.25 inches in 1976 to 56.48 inches in 1973
(Reference 2). While 34% of the average annual precipitation
occurs in the summer months of June through August and 64%
occurs in the 6 months from April through September, no month
averages less than 4% of the annual total. Monthly precipitation
totals have ranged from 11.81 inches to 0.01 inch. The

maximum 24-hour precipitation recorded in the area was 5.66
inches. Snowfall commonly occurs from November through March
with an average of about 33 inches of snow annually. The
monthly maximum and 24-hour maximum snowfall recorded were 22.7
inches and 10.9 inches, respectively. Points in northern
Illinois average about 6 days of sleet per year, with an
average of 2.3 hours of sleet on a sleet day (Reference 6).
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Because of prevailing westerly flow, the influence of Lake
Michigan on northern Illinois weather is not great. When
winter's northeasterly winds blow across the lake, cloudiness
is often increased in the Rockford area, and the temperatures
are slightly higher than those westward around the Mississippi
River. Conversely, in summer, the cooling effect of Lake
Michigan is occasionally felt as far westward as Rockford.

The terrain in northern Illinois is relatively flat, and
differences in elevation have no significant influence on the
general climate or regional dispersion characteristics.
However, the low hills and river valleys that do exist exert a
small effect on nocturnal wind drainage patterns and fog
frequency.

2.3.1.2 Regional Meteorological Conditions for Design and
Operating Bases

2.3.1.2.1 Thunderstorms, Hail, and Lightning

Thunderstorms occur an average of 42 days per year at Rockford
(1951-1976) and 40 days per year at Midway, Chicago (1943-1976)
(References 2 and 3). They occur most frequently during months
of June and July; 8 days per month at Rockford, and 7 and 6
days per month for June and July, respectively, at Midway.

Both stations average 5 or more thunderstorm days per month
throughout the season from May through August, and 1 or less
thunderstorm day per month from November through February. A
thunderstorm day is recorded only if thunder is heard. The
observation is independent of whether or not rain and/or
lightning are observed concurrent with the thunder (Reference 7).

A severe thunderstorm is defined by the National Severe Storms
Forecast Center (NSSFC) of the National Weather Service as a
thunderstorm that possesses one or more of the following
characteristics (Reference 8):

a. winds of 50 knots or more,
b. hail 3/4 inch or more in diameter, or
c. cumulonimbus clouds favorable to tornado formation.

Although the National Weather Service does not publish records
of severe thunderstorms, the above referenced report of the
NSSFC gives values for the total number of hail reports 3/4
inch or greater, winds of 50 knots or greater, and the number
of tornadoes for the period 1955-1967 by l-degree squares
(latitude x longitude). The report shows that during this
13-year period the l-degree square containing the Byron Station
site had 14 hailstorms producing hail 3/4 inch in diameter or
greater, 28 occurrences of winds of 50 knots or greater, and 27
tornadoes.
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At least 1 day of hail is observed per year over approximately
90% of Illinois, with the average number of hail days at a

point varying from 1 to 4 (Reference 9). Considerable variation
has occurred in these figures; annual extremes at a point have
varied from no hail in certain years to as many as 14 hail days
in others. About 80% of the hail days occur from March through
August with spring (March through May) being the primary period.
In northern Illinois, 53% of all hail days occur in the spring
(Reference 9). Total hailstorm life at a point averages about 7
minutes, with maximum storm life reported as not over 20 minutes
for Illinois (Reference 6).

The frequency of lightning flashes per thunderstorm day over a
specific area can be estimated by using a formula given by

J. L. Marshall (Reference 10), taking into account the distance
of the location from the equator:

N = (0.1 + 0.35 sin ¥g)x (0.40 £ 0.20) (2.3-1)

where:

N = number of flashes to earth per thunderstorm
day per km?, and

&

geographic latitude.

For the Byron site, which is located at approximately 42° north
latitude, the frequency of lightning flashes (N) ranges from
0.07 to 0.20 flashes per thunderstorm day per km?’. The value
0.20 is used as a conservative estimate of lightning frequency
in the calculations that follow.

Taking the representative average number of thunderstorm days
per year in the site as 42, the frequency of lightning flashes
per km’ per year is 8.4 as calculated below:

0.20 flashes 42 thunderstorm days
X

thunderstorm day x km? year

(2.3-2)
8.4 flashes

km?2 x year

For the probability of a lightning strike to safety-related
structures, Marshall (Reference 10) gives the total attractive
area (in metersz) for a structure of length L, width W, and
height H as:

LW + 4H (L + W) + 4#? (2.3-2a)

The attractive area for a structure depends on the magnitude of
the lightning current and its frequency of occurrence. The



BYRON-UFSAR

formula for the total attractive area as given here assumes a
lightning strike current intensity of 2 x 10° amperes with a
50% frequency of occurrence.

For the Byron Station, the smallest rectangle enclosing the
reactor containment buildings is approximately 132.3 meters in
length and 45.7 meters in width (see Byron Drawings M-5 and
M-14) . The height of the containment building is approximately
60.7 meters. It has been assumed that the height of the entire
rectangle is 60.7 meters. This issues a realistic estimate of a
lightning strike on the containment structures. The attractive
area of the rectangle Surrounding the containment buildings is
therefore approximately 0.095 km”.

The reactor containment buildings of Byron Station have a
probability of being struck which is equivalent to:

8.4 flashes . 0,095 kn? = 0.798 —2°0eS (2.3-2b)

km? yr yr

Hence, a conservative estimate of the recurrence interval for a
lightning strike on the reactor containment buildings is:

1
0.798 flashes/ yr

= 1.25 years/flash (2.3-2c)

The area of the Byron Station site is approximately 1000 acres,
or about 4.0 km?. Hence the expected frequency of lightning
flashes at the site per year is 34 as calculated below:

8.4 flash 34 flash
¢.% tlasnes x 4.0 km? = o% tlashes (2.3-3)

km x year year

2.3.1.2.2 Tornadoes and Severe Winds

Illinois ranks eighth in the United States in average annual
number of tornadoes (Reference 11). Tornadoes occur with the
greatest frequency in Illinois during the months of March
through June. For the period 1916-1969, the publication
"Illinois Tornadoes" (Reference 11) lists 38 tornadoes which
occurred in the 8 county area (Ogle, Carroll, Stephenson,
Winnebago, Boone, DeKalb, Lee, and Whiteside) surrounding and
including the Byron Station site. Figure 2.3-1 shows the
county distribution of tornadoes for the entire state for the
same period of record. For Ogle County, the total number of
tornadoes was six.

Tornadoes can occur at any hour of the day but are more common
during the afternoon and evening hours. About 50% of Illinois
tornadoes travel from the southwest to northeast. Slightly
over 80% exhibit directions of movement toward the northeast
through east. Fewer than 2% move from a direction with some
easterly component (Reference 11).
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The likelihood of a given point being struck by a tornado in

any given year can be calculated using a method developed by H.
C. S. Thom (Reference 12). Thom presents a map of the
continental United States showing the mean annual frequency of
occurrence of tornadoes for each l-degree square (latitude x
longitude) for the period 1953-1962. For the l-degree square
containing the Byron Station site, (approximately 3470 mi® in
area), Thom computed an annual average occurrence of 1.0
tornadoes. Assuming 2.82 mi? is the average area covered by a
tornado (Reference 12), the mean probability of a tornado
occurring at any point within the 1l-degree square containing the
Byron site in any given year is calculated to be .0008. This
converts to a mean recurrence interval of 1230 years. Using the
same annual frequency but an average area of tornado coverage of
3.5 mi? (from Wilson and Changnon, Reference 11), the mean
probability of a tornado occurrence is .0010.

More recent data (Reference 8) containing tornado frequencies
for the period 1955-1967 indicates an annual tornado frequency
of 2.1 for the l-degree square containing the Byron site. This
frequency, with Wilson and Changnon's average path area of 3.5
miz, results in an estimated mean tornado probability of .0021,
with a corresponding mean return period of about 470 years.

The results were presented in order to provide a reasonable
estimate of tornado probability without addressing the accuracy
of the estimate. Because of uncertainties in regard to tornado
frequency and path area data, the annual tornado probability
for the Byron site area should be expressed as being in the
range of .0010 to .0020, with a tornado return period of about
500 to 1000 years. However, a conservatively high estimate can
be taken to be .0021 or 470 years.

For the period 1970-1977, the NOAA publication "Storm Data"
lists 17 tornadoes which have occurred in the 8 county area
(Ogle, Carroll, Stephenson, Winnebago, Boone, DeKalb, Lee, and
Whiteside) surrounding and including the Byron Station site.
The majority of these tornadoes were short in length, narrow in
width, and weak in intensity. Four tornadoes, however, were
severe enough to cause damage losses in excess of $50,000 in
each case.

The most destructive tornado recorded during the period

1970-1977 in the vicinity of the Byron Station occurred on

April 6, 1972, near Polo in Ogle County. An estimated $200,000
in damage losses was left in the wake of the tornado.
Approximately 20 rural farm buildings, a home, and a trailer were
severely damaged and four electrical transmission towers were
bent to the ground. Winds to 100 mph were observed at Polo
Airport where a hangar and a cement block building were
destroyed. The structural damage implies that the maximum wind
speed of this tornado was approximately 150 mph.
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The tornado path length extended 40 km with an average width 45
metersj A conservative estimate of the tornado path area is
1.8 km”.

The following are the design-basis tornado parameters
(Reference 13) that were used for the Byron Station:

a. rotational velocity = 290 mph,

b. maximum translational velocity = 70 mph,

c. radius of maximum rotational velocity = 150 feet,
d. pressure drop = 3.0 psi, and

e. rate of pressure drop = 2.0 psi/sec.

The design wind velocity used for Seismic Category I structures
at the Byron Station site is 85 mph considering a 100-year

recurrence interval. For Seismic Category II structures, the
governing design wind velocity used is 75 mph with a recurrence
interval of 50 years. The design wind velocities for the

50-year and 100-year recurrence intervals are obtained from
Figures 1 and 2 of the American National standard Building Code
Requirements for Minimum Design Loads in Buildings" (Reference
14) . The vertical velocity distribution and gust factors
employed for the wind velocities are from Reference 13 for
exposure Type C (see Subsection 3.3.1.).

2.3.1.2.3 Heavy Snow and Severe Glaze Storms

Severe winter storms, those that produce snowfall in excess of

6 inches and often are accompanied by damaging glaze, are
responsible for more damage in Illinois than any other form of
severe weather, including hail, tornadoes, or lightning
(Reference 15). These storms occur on an average of five times
per year in the state. The state probability for one or more
severe winter storms in a year is virtually 100% while the
probability for three or more in a year is 87%. During the
6l-year period-of-record 1900 to 1960 used in a severe winter
storm analysis (Reference 15), a typical storm had an average
point duration of 14.2 hours. Data on the average areal extent
of severe winter storms in Illinois show that they deposit at
least 1 inch of snow over 32,305 miz, with more than 6 inches
covering 7500 mi’. The northwestern area of Illinois (including |
the Byron Station site) had 144 occurrences of a 6-inch snowstorm
during the years 1900-1960. About 60 of these storms deposited
more than 6 inches of snow in the Ogle County area. These
frequencies are the highest of any region in the state

(Reference 15).

Sleet or freezing rain can occur during the colder months of
the year where rain falls through a very shallow layer of cold
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air from an overlying warm layer. The rain then freezes in the
air, causing sleet, or upon contact with the ground or other
objects, causing glaze.

In Tllinois during the 6l-year period 1900-1960, there were 92
glaze storms defined either by the occurrence of glaze damage
or by occurrence of glaze over at least 10% of Illinois, and
these 92 represent 30% of the total winter storms (Reference

15). The greatest number of glaze storms in 1 year was 6
(1951); in 2 years, 9 (1950-1951); in 3 years, 10 (1950-1952);
and in 5 years, 15 (1948-1952). 1In an analysis of these 92

glaze storms, Changnon (Reference 15) reports that in 66
storms, the heaviest glaze layers disappeared within 2 days; in
11 storms, 3 to 5 days; in 8 storms, 6 to 8 days; in 4 storms 9
to 11 days; and in 3 storms, 12 to 15 days. Fifteen days was
the maximum persistence of glaze. Within the northern third of
Illinois, eight localized areas received damaging glaze in an
average 10-year period; Ogle County averages about 2 days of
glaze per year (Reference 15).

Ice measurements recorded in some of the most severe Illinois
glaze storms are shown in Table 2.3-2 (Reference 15). The
listing reveals the occurrence of large radial thicknesses at
various locations throughout Illinois and indicates that quite
severe glazing can occur at any part of the state. An average
of one storm every 3 years will produce glaze ice 0.75 inch or
thicker on wires (Reference 15).

Strong winds during and after a glaze storm greatly increase
the amount of damage to trees and power lines. In studying
wind effects on glaze-loaded wires, the Association of American
Railroads (Reference 16) concluded that maximum wind gusts were
not as significant (harmful) a measure of wind damage potential
as were speeds sustained over 5-minute periods. Moderate wind
speeds occurring after glaze storms are most prevalent;
however, speeds of 25 mph or higher are not unusual, and there
have been 5-minute winds in excess of 40 mph with glaze
thickness of 0.25 inch or more (Reference 15). Specific glaze
thickness data for the five fastest 5-minute speeds, and the
speeds with the five greatest measured glaze thickness measured
in the after-storm periods of 148 glaze storms throughout the
country during 1926-1937 are shown in Table 2.3-3. Although
these data were collected from various locations throughout the
United States, they are considered applicable design values for
locations in Illinois.

The roofs of safety-related structures are designed to withstand
the snow and ice loads due to winter probable maximum
precipitation (PMP) with a 100-year recurrence interval
antecedent snowpack. The 100-year return period snowpack

weight of 28 psf (27 inches of snowpack) was obtained from the
American National Standard building code requirements

(Reference 14). The weight of the accumulation of the winter
PMP from a single storm is 76 psf (14.6 inches of precipitable
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water, or about 146 inches of fresh snow), which was taken as the
48-hour PMP during the winter months (December through March)
(Reference 17). The design-basis snow and ice load is then 104
psf (see Subsection 2.4.2).

2.3.1.2.4 Ultimate Heat Sink Design

The ultimate heat sink at Byron consists of two wet mechanical
draft cooling towers and their associated makeup system. In
order to evaluate the ultimate heat sink, 30 years of
meteorological data is required. Long-term data most
representative of the conditions at Byron Station were recorded
at Rockford. However, the Rockford NWS station has only a
28-year period of record (1950-1977). Other than Rockford, data
most representative of the meteorological conditions of the Byron
site and not affected by large water bodies yet still providing a
conservative evaluation of the ultimate heat sink were recorded
at Peoria for a 30-year period (1948-1977). Peoria data
extracted from National Oceanic and Atmospheric Administration
(NOAA) 3-hourly observations on magnetic tape per Reference 18
were used in evaluating the heat dissipation characteristics of
the proposed wet mechanical draft cooling towers under adverse
atmospheric conditions. Peoria weather data was not available
for January 1952 through December 1956. The decision was made to
fill this data gap with meteorological data which best reflected
the conditions at Peoria. Therefore, data from Springfield, the
closest NWS station to Peoria, were used to complete the 30-year
meteorological data record.

Average monthly temperature and humidity are summarized in Tables
2.3-43 and 2.3-44 for the representative meteorological data from
Springfield and Peoria. Included for comparison are
meteorological data from the Byron site and from Rockford.

The UHS tower is designed to fulfill its purpose under the
extreme environmental conditions set forth in Regulatory Guide
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1.27. The meteorological data from Peoria were employed to
identify the period of meteorological record resulting in the
minimum heat transfer to the atmosphere and maximum plant intake
temperature. The Peoria weather tape was also used for a water
consumption analysis to verify the availability of a 30-day
cooling water supply.

The design UHS tower outlet temperature is 100°F. The design
bases analysis performed for the UHS is described in Section
9.2.5.3.1.1. This analysis includes scenarios with the highest

three-hour wet-bulb temperature, 82°F, which was recorded on July
30, 1961, at 3:00 pm. Per Regulatory Guide 1.27, the ultimate
heat sink must be capable of performing its cooling function
during the design basis event for this worst case three-hour wet-
bulb temperature. However, the design operating wet-bulb
temperature of the ultimate heat sink is 78°F (ASHRAE 1%
exceedance value). The maximum heat rejection to the UHS is from
the safe shutdown of two 3586.6-MWt (guaranteed core thermal
power) PWR reactors, as a result of a loss-of-coolant accident
(LOCA) concurrent with a loss of offsite power (LOOP) and the
concurrent orderly shutdown and cooldown from maximum power to
cold shutdown of the other unit using normal shutdown operating
procedures. The accident scenario also includes a single
failure. The maximum predicted UHS tower outlet temperature from

the tower performance curves for this 3-hour analysis is 100°F.

The maximum water makeup rate required by the ultimate heat sink
was determined using the maximum l-day evaporation period
(average dry bulb temperature = 90.5°F and average wet bulb
temperature = 73.0°F) which was recorded on July 18, 1954. The
maximum evaporative period was defined as the period having the
maximum difference between dry bulb temperature and dew-point
temperature.

Byron has more than a 30-day supply of water because it has a
continuous makeup supply from the Rock River using the Seismic
Category I makeup system. In the event that makeup from the Rock
River is not available, an alternative makeup source is from the
onsite deep wells. There are two deep wells which have been
demonstrated to be able to supply water at a rate of 800 gpm per
well for more than 30 days.
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For details of the ultimate heat sink design and makeup water
availability, see Subsections 9.2.5 and 2.4.11.6.

2.3.1.2.5 1Inversions and High Air Pollution Potential

Thirteen years of data (1952-1964) on vertical temperature
gradient from Argonne (Reference 4) provide a measure of
thermodynamic stability (mixing potential). Weather records from
many U.S. stations have also been analyzed with the objective of
characterizing atmospheric dispersion potential (References 19
and 20).

The seasonal frequencies of inversions based below 500 feet for
the Byron Station are shown by Hosler (Reference 19) as:

% of 24-Hour Periods
With at Least 1 Hour

Season % of Total Hours of Inversion
Spring 30 71
Summer 31 81
Fall 37 08
Winter 31 53

Since northern Illinois has a primarily continental climate,
inversion frequencies are closely related to the diurnal cycle.
The less frequent occurrence of storms in summer produces a
larger frequency of nights with short-duration inversion
conditions.

Holzworth's data (Reference 20) give estimates of the average
depth of vigorous vertical mixing, which give an indication of
the vertical depth of atmosphere available for mixing and
dispersion of effluents. For the Byron Station region, the
seasonal values of the mean daily mixing depths (in meters) are:

Mean Daily Mixing Depths

Season Morning Afternoon
Spring 480 1400
Summer 300 1600
Fall 390 1200
Winter 470 580

When daytime (maximum) mixing depths are shallow, pollution
potential is highest.

Argonne data are presented below in terms of the frequency of
inversion conditions in the 5.5- to 144-foot layer above the
ground as percent of total observations and in terms of the
average duration of inversion conditions.
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Inversion First Final
Month Frequency Hour Hour
January 30.5% 5 p.m 8 a.m.
April 33.1% 6 p.m 6 a.m.
July 42 .4% 6 p.m 6 a.m.
October 48.4% 5 p.m 7 a.m.

Nocturnal inversions begin at dusk and normally continue until
daylight the next day. The inversion frequency for January at
Argonne compares well with Hosler's winter value and the fall
season shows a maximum in both Argonne and Hosler's data. Fall
also has the longest period of inversion conditions.

Holzworth has also presented statistics on the frequency of
episodes of high air pollution potential, as indicated by low
mixing depth and light winds (Reference 20). His data indicate
that, during the 5-year period 1960-1964, the region including
the Byron Station site experienced no episodes of 2 days or
longer with mixing depths less than 500 meters and winds less
than 2 m/sec. There were two such episodes with winds remaining
less than 4 m/sec. For mixing heights less than 1000 meters and
winds less than 4 m/sec there were about nine episodes in the
S5-year period lasting 2 days or more but no episodes lasting 5
days or more. Holzworth's data indicate that northern Illinois
is in a relatively favorable dispersion regime with respect to
low frequency of extended periods of high air pollution
potential.

2.3.2 Local Meteorology

2.3.2.1 DNormal and Extreme Values of Meteorological Parameters

Meteorological data from the Greater Rockford Airport (12 miles
northeast of the Byron site) and the Argonne National Laboratory
(65 miles east-southeast of the Byron site) are used as regional
data for the Byron Station site. Rockford data have been
extracted from NOAA Local Climatological Data Summaries and
3-hourly observations on magnetic tape per Reference 18 for the
10-year period 1966 to 1975. A 1l5-year climatological summary
compiled by Argonne National Laboratory from 1950 to 1964
(Reference 4) is used as a comparative long-term data base.
Onsite meteorological data available for the period-of-record
January 1, 1974 through December 31, 1976 are summarized and
presented in this section wherever possible. Some meteorological
data from the onsite meteorological program at the Carroll County
Station site (37 miles west of the Byron Station site) from
January 1, 1974 to December 31, 1976 are also used as a
short-term data base for comparison with the Byron data.

2.3-13
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2.3.2.1.1 Winds

Detailed wind records from the onsite meteorological measurements
program for the period-of-record January 1974 through December
1976 were used to prepare wind roses. The monthly and annual
period of record wind roses for the 30-foot level are presented
in Figures 2.3-2 through 2.3-14. The annual period-of-record
wind rose for the 250-foot tower level is presented in Figure
2.3-15. The period-of-record wind roses and persistence of

wind direction data for both tower levels are in tabular form in
Tables 2.3-4 through 2.3-6.

Seasonal wind roses at the 19-foot level for Argonne
(1950-1964) are given in Figures 2.3-16 through 2.3-19. The
annual surface wind rose for Rockford (1966-1975) is given in
Figure 2.3-20. Wind direction persistence data at Argonne and
Rockford for the same period and levels are presented in Table
2.3-7 and Table 2.3-8, respectively.

The predominant wind directions at the Byron site are south
clockwise to southwest, occurring in these sectors more than

27% of the time at both tower levels for the period-of-record
January 1974 through December 1976. Seasonal variations are
evident from monthly data. The 30-foot level wind roses
(Figures 2.3-2 through 2.3-14) indicate that January and
February have moderately strong winds from the sector extending
from the south clockwise to the northwest. March and April
experience the greatest frequency of winds with speeds higher
than 7.0 meters per second, which occur primarily from the
south, south-southwest, northwest, and east-northeast directions.
In May, winds are moderate predominantly from the east-northeast
and east. The rest of the year has a high frequency of winds
with speeds less than 1.5 meters per second prevailing from the
south clockwise to southwest.

Calms at the 30-foot tower level occurred during 1.89% of the
year, most frequently during July, August, and September; the
longest persistence of calm conditions lasted for 11 hours
during November. Table 2.3-5 shows that the persistence of one
wind direction at the 30-foot level is usually less than 3
hours; the longest wind direction persistence occurred from the
north during April for 42 hours.

The 250-foot level period-of-record wind rose at Byron (Figure
2.3-15) appears quite similar to the Byron 30-foot period-of
record wind rose (Figure 2.3-14) in regard to the directional
distribution of the winds, suggesting that the low level winds
are not affected by nearby topography or vegetation. The upper
level's prevailing wind was from the south-southwest 10.43% of
the time, while the lower level's prevailing wind was from the
south 9.93% of the time. The frequency of occurrence of winds
greater than 7.0 m/sec in speed is substantially greater at the
250-foot level (48.3% of the time) than that experienced at the
30-foot level (14.5% of the time). Calms occur 0.18% of the

2.3-14



BYRON-UFSAR

time at the 250-foot level, less frequent and less persistent
than at the 30-foot level.

For the long-term period of record 1950-1964, the Argonne
station had a prevailing wind from the southwest but with
substantial evident seasonal variations (Figures 2.3-16 though
2.3-19). There is a greater frequency of westerly to
northwesterly winds in winter than in summer; the latter season
has southwest and northeast winds which predominate. Argonne
lies approximately 20 miles west-southwest of Lake Michigan while
the Byron site is over 50 miles farther from the lake. An
increase in occurrences of northeasterly winds at Argonne
during the spring and summer as compared to the Byron wind
statistics indicates that the Argonne station is influenced on
occasion by lake effects from Lake Michigan. All winds with
speeds less than 3 mph (1.3 m/sec) are classified as calm at
Argonne; calms are least common in spring and most common in
summer. The longest persistence of calm conditions observed at
Argonne at the 19-foot level was 12 hours; at the 150-foot
level, 9 hours.

The annual Rockford surface wind rose for the long-term period
of record 1966-1975 (Figure 2.3-20) is similar to the lower
level Byron Station wind rose, indicating the Byron data's
representativeness of the surrounding area.

Rockford's prevailing wind is from the south and occurs with an
annual frequency of 13.39%. The directional distribution of
the wind for the remaining 15 sectors is fairly even with a
frequency for each sector approximately between 3% and 8%. The
frequency of calms at Rockford 20-foot level is 5.43%, which is
greater than that at the Byron 30-foot level (1.89%). The
increase of measured calm conditions at Rockford is due, in
part, to Rockford's lower measuring height (20 feet) and less
sensitive instrumentation (first-order NOAA weather station
anemometers typically having starting speeds around 3 mph).

2.3.2.1.2 Temperatures

Monthly, annual average, and extreme temperature data at the
Byron site for the short-term period of record January 1, 1974
through December 31, 1976 are compared in Table 2.3-9 with
short-term periods of record from Rockford, Illinois
(1973-1975) and the Carroll County Station site (1974-1976) in
order to show the representativeness of the Byron site data for
the region.

Table 2.3-10 presents, by month long-term average and extreme
temperatures for Rockford (1966-1975) and Argonne (1950-1964),
as compared to short-term average and extreme temperatures at
the Byron Station site (1974-1976). These data are presented
to indicate long-term temperature trends in the site region.
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Temperature measurements at Rockford were made at the National
Weather Service standard height of 4.5 feet above the surface.
Temperatures from the 5.5-foot level at Argonne and the 33-foot
level at the Carroll County site were used. In accordance with
the requirement of NRC Regulatory Guide 1.23, temperature
measurements at the Byron site were taken at a height of 30 feet.

Using a 3-year period of record for Rockford (1973-1975) and
the Carroll County site (1974-1976), average temperatures of
48.7°F and 48.5°F were calculated, respectively. From 1974
through 1976, the 30-foot level at the Byron site averaged
47.3°F, indicating the representativeness of the Byron data for
the general region.

The maximum temperature reported at the Rockford and Carroll
County sites for their respective 3-year periods of record were
97°F and 93.4°F, respectively. The minimum temperatures
reported at these stations were -21°F and -13.5°F, respectively.
Maximum and minimum temperatures for the Byron Station site
(1974-1976) were 93.2°F and -14°F. The temperature extremes
measured at the Carroll County site and the Byron site are quite
similar, suggesting these extremes are indicative of the
temperature extremes experienced in the surrounding area. The
larger range of temperature extremes reported at the Rockford
site is attributed to a difference in measuring height, and a
different period of record.

Long-term temperature averages for Rockford (1966-1975) and

Argonne (1950-1964) were 47.8°F and 48°F, respectively.
Temperatures at the Byron site (1974-1976) averaged near
47.3°F. Long-term extreme temperatures for Rockford were 98°F
and -22°F, and for Argonne 101°F and -20°F. Extremes for the
Byron site were 93.2°F and -14.7°F. The larger temperature
ranges measured at the Rockford and Argonne stations are
attributed, in part, to their lower measuring height and to
their longer period of record.

Average daily maximum and minimum temperatures and average
diurnal temperature ranges for each month at Rockford
(1966-1975) are given in Table 2.3-11. Diurnal temperature
variations average near 19°F for the year at Rockford; the cold

months average a diurnal temperature range near 15°F while the
warmer months experience diurnal temperature ranges closer to
21°F.

The design-basis maximum and minimum air temperatures considered
in the design of systems and components are listed in Table
3.11-2. The various equipment components and associated
environmental zones are listed in Table 3.11-1.

The extreme values of temperature for the long-term (1951-1976)

at Rockford are given in Table 2.3-45. Also included are
long-term average temperature values.
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2.3.2.1.3 Atmospheric Moisture

Relative humidity data have been processed for the Byron site
for the period 1974-1976. Extensive checking and editing of
the data revealed that the overall recovery of relative
humidity data the 30-foot and 250-foot levels were very low.
Each of the calendar years 1974-1976 exhibited months where the
data recovery rate was 0.00%. The combined relative humidity
data recovery rate for August 1974, August 1975, and August
1976 was 0.00%. For all three August months, the relative

humidity sensor was out for maintenance. In August 1974, the
entire month of data was lost due to a sensor and pulse
transmitter malfunction. In August 1975, no data were recorded

because the relative humidity sensor had been sent to the
manufacturer for a calibration check. In August 1976, the entire
month of data was lost due to a lightning strike which rendered
severe damage to the tower in mid-July 1976 and incapacitated

the relative humidity sensor throughout the month of August

1976.

Therefore, a synthetic year of onsite data was formulated from
those months of the 3-year period which exhibited the highest
relative humidity recoveries: January through April 1974, May
through July 1975, and September through December 1976.

To validate this rationale, the average monthly relative
humidities from Rockford for the period 1974-1976 were compared
to the average monthly relative humidities for the synthetic
year of Byron data. Since the year to year variation of
relative humidity at Rockford in most cases was not great, it
was concluded that relative humidity data for any given month
at Byron should adequately represent average relative humidity
conditions for that month for the 3-year period 1974-1976. One
year of data from Carroll County site (1976) 1is also presented
to show the representativeness of the Byron site data for the
region. Atmospheric moisture data from Rockford (1966-1975)
and Argonne (1950-1964) are presented as an indication of
long-term atmospheric moisture content trends for the region
surrounding the Byron site.

Since the synthetic year of onsite relative humidity data is
considered representative of the 3-year period 1974-1976, it
can be concluded that the synthetic year represents the
expected long-term conditions as well as the full 3-year
1974-1976 relative humidity data would have if the data were
available. The intent of presenting short-term data (3 years)
is not to represent long-term conditions. Rather, short-term
data are intended to identify recent relative humidity trends
in relation to the long-term record. A comparison of Tables
2.3-12 and 2.3-13 illustrates the short-term and long-term
relative humidity conditions representative of the Byron site.
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Table 2.3-48 summarizes the average monthly relative humidities
for the 250-foot level at Byron. The data presented in Table
2.3-48 represent the moisture conditions relevant in the
assessment of atmospheric impacts due to natural draft cooling
tower operation.

2.3.2.1.3.1 Relative Humidity

The relative humidity for a given moisture content of the air
is defined as the ratio of the actual mixing ratio of water
vapor to that which would exist at saturation at the same
temperature. The diurnal variation of relative humidity for a
given moisture content of the air is inversely proportional to
the diurnal temperature cycle. A maximum in relative humidity
usually occurs during the early morning hours, while a minimum
is typically observed in mid-afternoon.

Relative humidity data for the 30-foot level at Byron and the
33-foot level at Carroll County (1976) are presented in Table
2.3-12. The annual average relative humidities observed at
Byron and Carroll County were 72.3% and 65.1%, respectively.

The maximum relative humidity observed at Byron and Carroll
County was 100% for most months throughout the year; the minimum
relative humidity observed at both sites occurred during

the month of October, with Byron having the lowest relative
humidity value recorded of 6.5%.

Long-term relative humidity data for Rockford (1966-1975) and
Argonne (1950-1964) are presented in Table 2.3-13. Argonne

and Rockford relative humidity averages throughout the year were
74.9% and 72.0%, respectively. The maximum relative humidity
observed at Rockford was 100% for all months, while the minimum
relative humidity observed during the period of record was 15%
observed in the months of March and April. These extremes are
comparable with the short-term extremes observed at Byron and
Carroll County. The annual average daily maximum and minimum
relative humidities at Rockford were about 87% and 55%. The
monthly average diurnal relative humidity range is greatest in
May and least in December.

2.3.2.1.3.2 Dew-Point Temperature

The dew-point temperature is another measure of the amount of
water vapor in the atmosphere. It is defined as the temperature
to which air must be cooled to produce saturation with respect
to water vapor, with pressure and water vapor content remaining
constant.

Dew-point temperature data for the 30-foot Byron and 33-foot
Carroll County levels are presented in Table 2.3-14. Monthly

average dew-point temperatures at Byron ranged from 8.4°F in
December to 62.5°F in July; Carroll County monthly averages ranged
from 12.0°F in December to 59.1°F in July. The maximum
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dew-point temperatures at Byron and Carroll County were 87.0°F

and 71.4°F respectively; the minimums were -20.0°F and -16.4°F,
respectively.

Long-term dew-point temperature data for Rockford and Argonne
are presented in Table 2.3-15. The annual dew-point temperature

at Rockford (38.5°F) and Argonne (38.7°F) are generally comparable
with the short-term averages at Byron (33.4°F) and Carroll County
(35.4°F) . Monthly average dew-point temperatures at Rockford
ranged from 13.8°F in January to 60.6°F in July. The maximum
dew-point temperature during the 10-year period was 79°F, while
the minimum dew-point temperature was -31°F.

The annual average daily maximum and minimum dew-point

temperatures at Rockford (1966-1975) were 44°F and 34°F. The
maximum average diurnal variation in dew-point temperature

was 15°F in January, while the minimum average diurnal
variation was 7°F in July and August.

2.3.2.1.4 Precipitation

Precipitation data are available from the Byron site, Rockford,
and Argonne and serve to indicate the precipitation
characteristics of the Byron Station site.

2.3.2.1.4.1 Precipitation Measured as Water Equivalent

Monthly precipitation totals at Byron and Rockford for the
short-term period-of-record January 1974 through December 31,
1976 are compared in Table 2.3-16. The precipitation totals at
both stations for each month during the period-of-record shown
are generally similar, indicating the representativeness of the
Byron site data for the region. The heaviest monthly rainfall
typically occurred during the spring; the maximum monthly
rainfall for each location during the 3-year period was 7.39
inches at Byron and 6.98 inches at Rockford, both during May
1974. The lightest monthly rainfall generally occurred during
the fall and winter months; the minimum monthly rainfall was
0.20 inches in November 1976 at Byron and 0.35 inches in
September 1974 at Rockford.

Long-term normal and extreme monthly and yearly values of
precipitation (water equivalent) in inches for Rockford
(1966-1975) and Argonne (1950-1964) are shown in Table 2.3-17.
The maximum and minimum monthly precipitation levels recorded
for Rockford (1966-1975) are 10.63 inches during September 1973
and 0.04 inches during February 1969, respectively. The
maximum and minimum monthly precipitation levels recorded for
Argonne (1950-1964) are 13.17 inches during September 1954 and
0.03 inches during January 1961, respectively. In general,
more than twice as much precipitation falls during the warmer
summer months than during the colder winter months, due to
increased convective storm activity during the warmer months.
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The annual average precipitation was 39.85 inches for Rockford
and 31.49 inches for Argonne. The differences in precipitation
averages and extremes measured at the Rockford and Argonne
Stations are attributed, in part, to the stations' differences
in geographical location and nonoverlapping periods of record.

The number of hours of precipitation averaged per month at
Rockford (1966-1975) and Argonne (1950-1964) are as follows:

Month Rockford Argonne
January 137 89
February 107 75
March 111 99
April 90 94
May 77 65
June 56 55
July 41 58
August 34 37
September 56 40
October 69 55
November 109 73
December 175 95
Yearly Average 1062 834

The previous summary shows that the larger summer precipitation
amounts fall during fewer hours as compared to the relatively
lesser winter precipitation levels. This reflects the fact

that summer precipitation, associated with an increase in
convective storm activity, is generally heavy and brief while
winter precipitation is less intense and occurs over a longer
period of time. These data indicate that Argonne's approximately
20% fewer hours of precipitation is consistent with Argonne's

20% less yearly average precipitation totals.

Table 2.3-18 presents the joint frequency distribution of wind
direction and precipitation occurrence for Rockford

(1966-1975). During the winter precipitation occurs most often
with northerly winds, but there is good distribution of
precipitation over all the other wind directions. Summer months
have precipitation occurring most often with winds from the
south. On an annual basis, precipitation occurs most often with
winds from the north and south (1.2% of the time for each
direction).

Maximum precipitation totals (water equivalent) in inches
recorded for specified time intervals at Argonne (1950-1964)
are shown in Table 2.3-19. The maximum l-hour and 48-hour
duration precipitation totals recorded were 2.20 inches in June
1953 and 8.62 inches in October 1954, respectively.

The extreme values of precipitation for the long-term

(1951-1976) at Rockford are given in Table 2.3-46. Also
included are long-term average precipitation wvalues.
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2.3.2.1.4.2 Precipitation Measured as Snow or Ice Pellets

The monthly average and the maximum monthly and 24-hour
recorded values of snow and/or ice pellet precipitation for
Rockford (1966-1975) are presented in Table 2.3-20. The
maximum monthly wvalue for the entire period is 20.0 inches
occurring in December 1973. The maximum 24-hour value for the
entire period is 7.6 inches occurring in February 1974.

The extreme values of ice and snow precipitation for the
long-term (1951-76) at Rockford are given in Table 2.3-47.
Also included are long-term average ice and snow precipitation
values.

2.3.2.1.5 Fog

Fog is an aggregate of minute water droplets suspended in the
atmosphere near the surface of the earth. According to
international definition, fog reduces visibility to less than
0.62 mile (Reference 7). Fog types are generally coded as fog,
ground fog, and ice fog in observation records. Observing
procedures by the National Weather Service define ground fog as
that which hides less than 0.6 of the sky and does not extend to
the base of any clouds that may be above it (Reference 7). Ice
fog is composed of suspended particles of ice. It usually occurs
in high latitudes in calm clear weather at temperatures

below -20°F and increases in frequency as temperature decreases
(Reference 7).

Fog forms when the ambient dry bulb temperature and the
dew-point temperature are nearly identical or equal. The
processes by which these temperatures become the same and fog
occurs are either by cooling the air to its dew point or by
adding moisture to the air until the dew point reaches the
ambient dry bulb temperature. This latter process is of
particular interest with respect to cooling facility operation
at power generating stations.

Cooling facility fog generally occurs when atmospheric conditions
are conducive to natural fog formation. ©Natural processes such
as radiational cooling at night or the advection of moist air are
generally contributing factors. Thus the previous summary of
natural fog occurrence is important to the understanding of the
potential fogging problems for a proposed plant site.

Data on fog frequency and duration are presented for Rockford
(1966-1975) in Table 2.3-21. Onsite data are not available to
assess the fog characteristics at the Byron site. There are
approximately 1097 hours of fog per year at Rockford. December
has the greatest frequency of fog occurrence, with an average of
approximately fifty-five 3-hourly observations recording fog.
Fog occurs least frequently during the warmer summer
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months. The 16 longest durations of fog occurrence exceeded 45
hours in duration. Table 2.3-22 presents fog distribution by

the hour of the day at Rockford (1966-1975). Radiative cooling
of the earth's surface at night, especially during the summer,
produces a larger occurrence of night-time fog. However, the
Rockford observations are taken in a river valley, where moisture
addition to the atmosphere from the river and wet valley areas 1is
probable. The Byron Station site is located on a plateau with a
145-foot higher elevation. Because of this difference in
elevation, fog would be expected to occur less frequently at

the Byron site than at Rockford.

2.3.2.1.6 Atmospheric Stability

Onsite temperature difference data between the 30-foot and
250-foot tower levels at the Byron site were used to estimate
stability by relation with the temperature lapse rate (change
of temperature with height). Monthly and annual Pasquill
stability class frequency statistics for the period-of-record
January 1974 through December 1976 at the Byron site are
presented in Table 2.3-23. Stability persistence data for the
Byron site for the same period of record are in Table 2.3-24.

Table 2.3-49 identifies the onsite wind speed and wind
direction conditions for the occurrences of extremely stable
(G) stability persisting for greater than 10 hours at Byron
Station. Also described are the synoptic flow patterns and
associated cloud cover in the vicinity of the Byron site.

Examination of the stability data for Byron shows that the
slightly stable, or E, stability class occurs 40.54% of the
time. The frequencies of occurrence of the stability classes
on either side of the neutral (D) and slightly stable (E)
classes taper off sharply. Such results are inherent in this
classification scheme.

The combination of low wind speeds, a constant wind direction,
and a stable atmosphere produces the worst atmospheric diffusion
conditions. Listed below is the longest persistence of one wind
direction and calm winds occurring during each stability class at
the Byron 30-foot level:

Pasquill Longest Persistence In Longest Persistence
Stability Class One Wind Direction During Calm Winds
A 7 hours (SW, SSW) 2 hours
B 6 hours (E) 1 hour
C 5 hours (NNE, ENE) 1 hour
D 17 hours (WNW) 4 hours
E 18 hours (S) 6 hours
F 9 hours (S) 5 hours
G 9 hours (SSW) 11 hours
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Joint frequency distributions of wind direction and wind speed
for each Pasquill stability class at the Byron 30-foot and
250-foot levels (1974-1976) are presented in Table 2.3-25 and
Table 2.3-26, respectively. This data is used for the
long-term diffusion estimates presented in Subsection 2.3.5.
For the 30-foot level at Byron, the combination of A stability
and calm winds occurred 0.05% of the time; B and calm 0.01%; C
and calm 0.02%; D and calm 0.30%; E and calm 0.50%; F and calm
0.51%; and G and calm 0.53%.

Figure 2.3-21 compares the short-term vertical temperature
gradient histograms for Byron (1974-1976) and Carroll County
(1975-1976) . The following data summarized from Figure 2.3-21
compares the Byron frequencies of occurrence (in percent) of
each stability class with those of Carroll County:

Stability Class Byron Carroll County
A 2.65 4.45
B,C 6.31 4.06
D 33.59 43.74
E 40.54 34.06
F 12.56 11.14
G 4.35 2.56

As indicated previously, there are some differences in the
distribution of stability classes between the Byron and Carroll
County sites (i.e., the most frequent stability class at Byron
is E, 40.54% of the time, while stability Class D is most
common at Carroll County, 43.74% of the time.)

However, Figure 2.3-21 shows that the vertical temperature
gradient histograms for both sites are similar. Both histograms
approximate a Gaussian distribution, with a skew (or tail-out)
toward the larger positive (more stable) gradients. The slightly
taller and narrower Carroll County peak can be expected since the
Carroll County upper temperature measurement level is 80 feet
higher than Byron's 250-foot level; the largest temperature
variations occur near the ground due to surface heating during
the day and radiative cooling at night.

Long-term joint frequency distributions of wind direction and
wind speed for each Pasquill stability class at Rockford
(1966-1975) are summarized in Table 2.3-27. The stability
estimates for Rockford were based on criteria established by
Pasquill (Reference 21). The resulting Rockford stability
class frequencies (in percent) as compared to the shorter term
Byron (1974-1976) are shown below:
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Stability Class Byron Rockford
A 2.65 0.34
B,C 6.31 13.42
D 33.59 62.28
E 40.54 9.85
F 12.56 9.32
G 4.35 4.40

This long term offsite data shows a relatively high frequency
of occurrence of the neutral class D, 62.28%. Significant
increases in frequency above the Byron data are seen in the C
and D classes; significant decreases are seen in the A and E
classes. Estimation of stability classification from surface
data, while useful when no other data exist, can lead to
significant biases in stability frequency. This bias is
generally toward neutral conditions and away from extremes of
stability and instability.

Table 2.3-28 presents persistence of Pasquill stability class
statistics for Rockford (1966-1975). The neutral stability

class D persists for a substantially larger number of consecutive
3-hourly observations than any other stability class. The
largest number of consecutive 3-hourly observations of each
stable stability class E through G were: five on three occasions
for stability class E; five on four occasions for stability class
F; and four on ten occasions for stability class G.

2.3.2.2 Potential Influence of the Plant and Its Facilities on
Local Meteorology

The heat dissipation facilities at the Byron Station will consist
of two natural draft cooling towers and two mechanical draft
cooling towers. The natural draft towers will be used to
dissipate heat from condenser cooling water and nonessential
service water. The mechanical draft cooling towers will be used

to dissipate waste heat from the essential service water. Figure
2.1-6 shows the location of the two natural draft and the two
mechanical draft cooling towers. Descriptions of the cooling

towers along with their specifications and operating parameters
are provided in Section 3.4 of the Byron/Braidwood Environmental
Report.

Heat rejected to the condenser cooling water and service water
will be dissipated primarily by evaporation (latent heat
transfer) and convection (sensible heat transfer) to the
ambient air drawn into the cooling towers. During these
transfer processes, the ambient air drawn into the tower
becomes warmer and more moist, and leaves the tower at a higher
temperature and usually at a greater relative humidity. A
small fraction of the cooling water circulated through the
towers is also discharged directly to the atmosphere as drift
droplets. It is this rising plume of warm moist air containing
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draft droplets and its interaction with the environment that
cause the meteorological effects of wet cooling tower operation.
These effects are divided into several main categories for
discussion in this subsection: visible plume effects, drift
effects, and other effects, including icing and fog.

Meteorological data gathered at the Byron site for the period
March 1974 through February 1977 were available for analysis.
Because the recovery of relative humidity data was quite low
for some intervals in the period, and because relative humidity
is a critical parameter for cooling tower plume modeling, a
synthetic year of onsite data was formulated from those months
which exhibited the highest relative humidity recoveries.
Investigation of Rockford data showed that year-to-year variation
of relative humidity was not great in most months for 1974-1977.
It therefore appears that the concept of a synthetic year of
meteorological data at Byron is generally valid. The months
chosen for the final data sample were March through May 1974,
June through October 1975, and November 1976 through February
1977.

The final data sample used for all model calculations except
drift modelling consisted of hourly values of 250-foot level
wind speed, wind direction, dry bulb temperature, wet bulb
temperature and relative humidity; and atmospheric stability
based on the 30-to-250-foot level temperature gradient.
Monthly, seasonal, and annual (synthetic year) three-way joint
frequency distributions or wind speed, wind direction, and
stability were utilized for drift deposition modeling.

2.3.2.2.1 Visible Plume

The term "visible plume" as used here refers to any cooling
tower plume containing condensed water droplets and thus
comprising an opaque cloud that would be visible to an observer
given adequate light and an absence of intervening obstructions
to vision. Frequently, therefore, a visible plume will not be
truly visible from the ground because of nighttime darkness or
natural fog and clouds.

2.3.2.2.1.1 Natural Draft Cooling Towers

2.3.2.2.1.1.1 Temporal and Spatial Distribution of Plumes

Tables 2.3-28a and 2.3-28b summarize results of model
computations for the Byron natural draft towers based on one
year of meteorological data. The data are all for full-load
operation and therefore overestimate the frequencies that will
actually occur. The median plume length is 280 meters for
summer and 5500 meters for winter. ©Note that 8.5% of all plumes
(19.2% in winter) essentially extend indefinitely, which should
be interpreted as stating that they merge with existing natural
cloud layers.
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Plume occurrences in Tables 2.3-28a and 2.3-28b are summed over
all wind directions. A table entry thus means, for example,
that 75% of the time over a year a visible plume will extend
200 meters or further from either cooling tower. The direction
of the plume will vary with wind direction, as discussed in the
following.

Table 2.3-28b indicates that most cooling tower plumes will
occur between the tower top (151 meters) and a height of 500
meters. However, visible plumes may occasionally rise as high
as 3,000 meters (10,000 feet) above the ground. According to
the model results, very high plumes are most likely in summer,
when winds are often light and the atmosphere unstable, and in
winter when plume buoyancy is greatest. The median plume
height is less than 500 meters however, and fewer than 10% of
all plumes are expected to rise above 1,000 meters.

Figures 2.3-21a through 2.3-21d show the geographical
distribution of visible plumes for each season. The isopleths
represent the number of hours per season that visible plumes can
be expected to occur over a given point. The data used to
generate the maps were adjusted for an expected seasonal capacity
factor of 55% for the spring and fall seasons and 75% for the
summer and winter seasons.

The figures generally show the expected distribution of plume
lengths and directions. Note that the highest frequency of
plumes in summer is to the north, due to prevailing southerly
winds. The number and length of plumes are much greater in
winter, as expected.

The most significant fact shown by the figures is that, despite
the frequency of long plumes indicated by Table 2.3-28a, the
frequency of plumes passing over any given point represents a
gquite small fraction of the time. Even in winter, all points
more than 1 mile from the cooling towers will have fewer than
160 hours per season, or 7.5% of the time, that plumes reach
them. In Byron, 4 miles from the cooling towers, the average
incidence of overhead plumes is indicated to be 22 hours per
year.

2.3.2.2.1.1.2 Visible Plume Impact Assessment

The primary impact of the visible plumes from Byron natural
draft towers will be visual. Plumes will often be visible for
large distances because of their size and the exposed, elevated
site location. Of course, the natural draft towers themselves
have a substantial visual impact, and plumes will add to this.
Visible plume impacts at night, in naturally cloudy weather,
and in summer will be minimal. Effects will be greatest on
clear winter days, particularly on cold, calm winter mornings,
when visible plumes may tower several thousand feet above the
station.
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Shadowing on the ground and decrease of sunlight due to visible
plumes aloft will be negligible compared to natural year-to-
year variation in cloudiness. The hours of visible plume
occurrence as shown in Figures 2.3-21a through 2.3-21d can be
taken as highly conservative estimates of hours of shadowing.
It must be considered that many visible plumes will occur at
night and in cloudy weather when no shadowing will occur.
During the summer growing season, sunlight may be reduced from
5 to 25 hours per season for offsite areas surrounding the
plant property.

Visible plumes aloft will not interfere with operations at area
airports. Expected annual frequencies are approximately 36
hours per year in the sector of Davis and Stukenberg private
airports northwest of the site. These hours include times of
natural clouds. Plumes will be at altitudes of at least 300
meters (1000 feet) above the ground and limited in horizontal
extent.

As previously indicated, the natural draft cooling towers will
not cause fog at ground level. Modeling results and experience
both show that plumes from tall natural draft towers do not
descend to ground level after emission from the towers.

2.3.2.2.1.2 Mechanical Draft Cooling Towers

In normal operation, the essential service water cooling towers
will dissipate a very small quantity of heat in comparison to

the natural draft towers (0.24 x 10° Btu/hr versus 15.8 x 10°
Btu/hr). Visible plumes and atmospheric impacts due to operation
of mechanical draft towers will be correspondingly small compared
with those of the natural draft towers. Because of their small
size, impacts of the mechanical draft towers have been assessed
based on analyses previously performed and experience with
mechanical draft towers in similar climates.

Visible plumes are expected to range from near-zero length and
height in summer to about 500 meters in length and 200 meters
in height during extremely cold weather. It is estimated that
visible plumes will exceed 100 meters in length 10% to 15% of
the time.

2.3.2.2.2 Impacts of Drift

2.3.2.2.2.1 Natural Draft Cooling Towers

A small fraction of the circulating water from the Byron cooling
system will be discharged directly to the atmosphere as drift
droplets. The drift rate for Byron natural draft towers is
0.002%, or approximately 13 gal/min per tower at full load.

By discharge of drift, the cooling towers will release a small
quantity of dissolved solids to the atmosphere. The estimated
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maximum solids concentration in drift water will be approximately
1031 mg/liter. Solids constituents are primarily calcium and
magnesium sulfates, plus a smaller amount of sodium chloride,
silica, and phosphate. Maximum emission rate of drift solids,
for .002% total drift, will be 0.1 1lb/min per tower.

2.3.2.2.2.1.1 Solids Deposition

Figure 2.3-21e shows the calculated annual distribution of
deposited solids, based on two towers at 65% capacity factor.
The figure shows deposition rate in pounds per acre-month as a
function of direction and distance from the cooling towers.
Maximum average deposition rate is 2.5 1lb/acre-month, which is
predicted to occur 700 meters (.43 mile) east of the towers.
Values decrease in all directions beyond this distance, which
represents fallout of the largest drift droplets in stable
stratification and light wind.

Heaviest deposition is north and east of the towers due to
prevailing wind directions. In general, deposition will be 0.5
to 2.5 lb/acre-month within 1 mile of the towers, and will
decrease to the order of 0.1 lb/acre-month by 3 miles distance.

The data in Figure 2.3-21e are annual averages, based on
expected capacity factor and annual distribution of
meteorological parameters. Short-term deposition rates will
be higher during those times when the wind is blowing toward a
particular receptor and the plant is operating at capacity. The
maximum local rate could be on the order of 3 1lb/acre-day (90
lb/acre-mon) within 0.5 mile of the towers. This rate of
deposition will only persist for the interval (usually several
hours or less) that the wind remains oriented in a given
direction, and stable stratification, high humidity, and low
wind speeds persist.

Predicted drift deposition will have very little impact on
lands, waters and vegetation surrounding the plant. Typical
background quantities of dissolved solids deposited by rainfall
range from 2 to 15 lb/acre-mon in continental areas. Rainfall
analyses from the Chicago area indicate background deposition
rates of 5 to 15 lb/acre-mon; data from central New York State
yield rates of 4 to 8 lb/acre-mon (Reference 25). A study of
salt damage to corn and soybeans (Reference 26) indicated that
the first evidence of any damage occurs with salt applications
of 7 1lb/acre-mon above background for 8 weeks. The maximum
expected deposition from Byron cooling towers is thus below
typical background and well below rates shown to produce adverse
effects.

2.3.2.2.2.1.2 Drift Precipitation

Although the primary impact of drift is solids deposition,
fallout of liquid water will also occur to the extent that the
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larger drift droplets reach the ground before evaporation. A
highly conservative estimate of drift precipitation can be
obtained by assuming no evaporation. Under that assumption,
the maximum long-term average fallout (precipitation) rate
would be 0.01 inch of water per month. Maximum short-term rate
would be approximately 1 cm/month (0.4 in./month) or 0.03
cm/day. These quantities of precipitation from drift fallout
are negligible compared to natural precipitation.

When the ground temperature is below freezing, drift fallout

can produce icing on exposed surfaces. The maximum short-term
drift fallout rate for a given point, if it persisted for 24
hours, would produce an ice accumulation of less than 1
millimeter (0.04 inch) thickness. This extent of icing is quite
unlikely, because wind direction, wind speed and stability seldom
remain constant for more than a few hours. One millimeter of ice
is too little to cause any significant vegetation damage or
transportation hazard.

Experience indicates that some droplet fallout and icing
occasionally occur near the base of natural draft towers as a
result of circulating water blown out of the fill by strong
surface winds. Occurrence of this phenomenon is not readily
predictable, since it depends on tower construction, local wind
exposure, and the aerodynamics of surface flow patterns around
the towers and other plant structures. While this "blow through"
can produce significant icing during severe winter weather, the
effects would be restricted to the immediate vicinity of the
towers (within several hundred feet).

2.3.2.2.2.1.3 Airborne Solids

When drift evaporates, the resulting solid particles remain in
the air until they are removed by sedimentation, impaction on
vegetation, or precipitation washout. These drift solids
constitute a local source of sulfates and other particulate
matter to the ambient air.

Maximum 24-hour concentrations of drift solids will be found
about 2 km downwind of the towers and could reach values on the
order of 1 to 2 pg/m3. The National Secondary Ambient Air Quality
Standard for suspended particulate matter is 150 pg/m?. Thus,

the cooling tower drift contribution to ambient particulate
concentrations will be gquite small and generally undetectable.

2.3.2.2.2.2 Mechanical Draft Cooling Towers

Total drift from the two essential service water cooling towers
will be approximately 2.4 gpm under normal operating conditions.
This is less than 10% of the drift from the natural draft towers.
Drift fallout will be restricted to areas much closer to the
tower than in the case of the natural draft towers because of the
lower emission height. Offsite solids
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deposition, precipitation, and particulate concentrations will
be considerably less than from the primary cooling System
towers and will be negligible. Drift fallout within several
hundred feet of mechanical draft towers can be heavy enough to
produce ice accumulations in winter and some light solids
deposition. The location of the service water towers on the
Byron site is such that these effects will have no serious
impact on plant operations.

2.3.2.2.3 Other Cooling Tower Effects

2.3.2.2.3.1 Influences on Climate

FEmissions from large cooling towers have been observed to
produce cumulus and stratocumulus clouds (References 27 and
28) . Light snowfall, up to a maximum of 1 inch, has also been
reported (Reference 28). When clouds or simply long visible
plumes occur, some local shadowing of ground areas is produced,
as discussed in Subsection 2.3.2.2.1.1.2. Observations of
these phenomena for towers in climates similar to that of the
Byron Station site indicate that these phenomena occur rarely
enough and over sufficiently small areas that they have caused
no measurable changes in basic climatological statistics.

Martin (Reference 29) and Moore (Reference 30) have reported on
climatological studies around stations in England with natural
draft cooling towers and have summarized long-term experience.
They concluded that there are no observable changes in
rainfall, sunshine, fog, humidity, or temperature from the
operation of the towers.

Despite the large size and appreciable number of towers now
operating in the United States, there have been no reports of
meaningful environmental effects. A number of studies are now
in progress to determine whether emissions from a number of
large cooling towers serving "energy parks" with 10,000- to
50,000-MW generating capacity might produce significant weather
effects. However, it is generally accepted (Reference 31) that
atmospheric effects resulting from sources with current heat
dissipation rates are not serious problems for properly
designed power stations at appropriate sites.

There is no reason to expect unusual or different impacts at
Byron. It is concluded, on the basis of experience with
similar towers and sites, that no detectable changes in the
normal amounts of cloudiness, precipitation, and sunshine, or
of temperature or humidity will occur due to operation of the
Byron cooling towers. There will be some occasions, however,
when small clouds will be induced downwind of the towers or
when existing cloud layers will be augmented by the cooling
tower emissions. These occasions are most likely in winter,
and it is possible that light snowfall could also be initiated
from the tower plumes on a few occasions each winter.
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2.3.2.2.3.2 Icing and Fog

The deposition of ice from cooling tower drift and its impact

are discussed in Subsection 2.3.2.2.3.1.3. It was concluded
that ice from drift fallout is not likely to occur in magnitudes
sufficient to cause any significant impacts. Ice can also form

when the visible plumes themselves contact cold solid surfaces.

Supercooled cloud droplets in the plume freeze on contact,
forming low-density opaque ice called rime.

Since plumes from the Byron Station natural draft cooling
towers will not contact the ground or plant structures, rime
icing is not expected. Similarly, fog will not occur.
Observations at five natural draft tower sites in the Ohio
Valley (Reference 28) led to the conclusion that "the tower
plumes themselves never caused fog" and "it (icing) was never
observed." The observations included 343 cases between 1973
and 1976.

Rime icing is sometimes extensive near large mechanical draft
cooling towers where downwash brings visible plumes in contact
with the ground. Rime icing due to mechanical draft cooling
towers at the Byron Station site will have little impact
because it will be primarily restricted to open areas within
100 meters east and southeast of the towers.

When wind speeds are high, the Byron service water towers will
cause ground fog in the lee of the towers. This is a downwash
effect unique to mechanical draft towers. Fog will occur only
within approximately 100 meters (328 feet) of the towers, and
only with strong wind, high humidity, and relatively low
temperature. Annual occurrence will be approximately 300 hr/yr
at a distance of 50 meters. Because of tower orientation and
site climate, fog will usually occur to the east and southeast
of the towers. There are no plant facilities in those directions
that will be adversely affected by these occasional fog
occurrences. The plant access road is, at closest, 100 meters
south-southeast, which will normally be beyond any cooling-tower
fog that occurs in that direction.

2.3.2.2.3.3 Interaction with Atmosphere Constituents

The suggestion is occasionally made that cooling tower plumes
could be involved in interactions with pollutants in the
atmosphere (principally SO) so as to intensify pollution
problems. Sulfur dioxide can react with water to form acid
droplets and ultimately sulfate particulates. The closest
source of significant SO emissions is Rockford. Cooling tower
plumes from Byron will pass over Rockford less than 10% of the
time (based on the onsite wind rose), and at the distance of
Rockford, plumes will normally be highly diluted and all liquid
water will have evaporated.
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It is important to recognize that water vapor contained in a
cooling tower plume is a natural constituent of the atmosphere
and is already present in large quantities. Ligquid water
droplets are also present much of the time in the atmosphere as
natural clouds. At distances beyond several kilometers from
the cooling towers, moisture contributions from the towers will
represent a very small perturbation to naturally occurring
water vapor concentration. Thus it is unlikely that the
cooling tower plume could appreciably alter distant atmospheric
reactions involving water. There are no emissions from Byron
Station that would be expected to interact with cooling tower
water at close range where visible plumes regularly occur.
Therefore, Byron cooling tower plumes are not expected to have
significant synergistic effects with other pollutants or
constituents of the atmosphere.

2.3.2.3 Topographical Description

Figure 2.3-22 is a topographic map showing the area surrounding
the Byron Station. Figure 2.3-23 shows topographic cross
sections in each of the 16 compass-point directions radiating
from the site. It can be seen that the plant, at an elevation
of approximately 865 feet above MSL, is at one of the highest
points within a 5-mile radius. Terrain in the immediate
vicinity of the plant falls off in all directions except to the
south and southeast. The primary topographic feature in the
area is the Rock River at an elevation just under 700 feet.

The slope from higher terrain at the plant to the river is
generally gradual in all directions. Terrain within a 50-mile
radius of the Byron site is generally level, imposing little
obstruction to mesoscale air flow.

No significant effect of topography on atmospheric dispersion
is anticipated due to the modest relief of the area.
Accordingly, no topographic factors have been included in
dispersion calculations (Subsections 2.3.4 and 2.3.5). Because
the plant site is generally above surrounding terrain, any
topographic influences that do exist are expected to improve
dispersion and lead to lower ground-level dilution factors than
those calculated for a flat-terrain assumption.

Cool air drainage downslope to the Rock River valley is likely
under stable nighttime conditions. The effect will not be
pronounced due to the modest slopes, but should be detectable

at times of nearly calm general winds. However, the plant site
is on a plateau where drainage currents originate. Therefore,
airflow will not be dominated by drainage even on nights
favorable for such winds. Dispersion of plant effluents under
the conditions of downslope winds should be adequately described
by the stable stratification and light wind conditions.
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2.3.3 Onsite Meteorological Measurements Program

The meteorological tower is located as shown on Figure 2.1-6.

The meteorological measurements program consists of monitoring
wind direction, wind speed, temperature, and precipitation. Two
methods of determining atmospheric stability used are:

a. delta T (vertical temperature difference) is the
principal method, and

b. sigma theta (standard deviation of the horizontal wind
direction) is available for use when delta T is not
available.

These data, referenced in ANSI/ANS 2.5 (1984), are used to
determine the meteorological conditions prevailing at the plant
site. The meteorological program includes site-specific
information on instrumentation and calibration procedures. The
meteorological program meets the requirements of the Offsite Dose
Calculation Manual.

The meteorological tower is equipped with instrumentation that
conforms with the system accuracy recommendations in Regulatory
Guide 1.23 and ANSI/ANS 2.5 (1984). The equipment is placed on
booms oriented into the generally prevailing wind at the site.
Equipment signals are transmitted to an instrument shack with
controlled environmental conditions. The shack at the base of
the tower houses the recording equipment, signal conditioners,
etc., used to process and retransmit the data to the end-point
users.

Recorded meteorological data are used to generate wind roses and
to provide estimates of airborne concentrations of gaseous
effluents and projected offsite radiation dose. Instrument
calibrations and data consistency evaluations are performed
routinely to ensure maximum data integrity. The data recovery
objective is to attain better than 90% from each measuring and
recording system. Data storage and records retention are also
maintained in compliance with ANSI/ANS 2.5 (1984)
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2.3.4 Short-Term (Accident) Diffusion Estimates

2.3.4.1 Objective

Conservative estimates of the local atmospheric dilution factors
(x/Q) and their 5% and 50% probability levels for the Byron
Station site have been made. These estimates were made for the
minimum exclusion area boundary (the minimum actual site
boundary) and the outer boundary of the low population zone (LPZ)
for each of the 16 cardinal directions. Estimates were made for
time periods from 1 hour to 2 hours for the minimum exclusion
area boundary and from 8 hours up to 30 days for the outer
boundary of LPZ, utilizing onsite meteorological data (36-month
period of onsite data recorded from January 1, 1974 through
December 31, 1970).

The effects of spatial and temporal variations in airflow in the
region of the Byron site are not described by the constant mean
wind direction model (used in calculating the Byron ¥x/Q values)
since the model uses single-station meteorological data to
represent diffusion conditions within the vicinity of a site.
Regulatory Guide 1.111 recommends that if a constant mean wind
direction model is used, airflow characteristics within 50 miles
of the site should be examined to determine the spatial and
temporal variations of atmospheric transport and diffusion.

Recirculation of airflow and wind directional biases during
periods of prolonged atmospheric stagnation are the primary
variations in atmospheric transport and diffusion conditions to
be considered for the Byron site. Airflow is not inhibited by
topography in the vicinity of Byron due to the relatively flat
nature of the terrain. A detailed topographic description is
presented in Subsection 2.3.2.3. Regional airflow is dominated
by large-scale (synoptic) weather patterns. A summary of these
climatological patterns is in Subsection 2.3.1. Figures 2.3-24
through 2.3-26 are wind roses for locations near the Byron site.
The similarity of wind direction distribution from location to
location indicate the common wind regime representative of the
area.

A combination of low wind speeds, a constant wind direction, and
a stable atmosphere produces the worst atmospheric dispersion
conditions. Under very stable conditions (Pasquill "G"
stability), the longest persistence of one wind direction is 9
hours (south-southwest). For calm conditions, the longest
persistence of G stability is 11 hours (see Subsection 2.3.2.1).

Based on the regional airflow characteristics for the Byron site,
it is concluded that the constant mean wind direction model which
utilizes single-station meteorological data is an acceptable
method of calculating x/Q values for the Byron site.
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A comparison of results from a variable trajectory model and a
constant mean wind direction model at a site with meteorological
and topographic similarities to the Byron site indicated that the

constant mean wind direction model produced y/Q values about a
factor of four lower than the variable trajectory model for
certain locations. It should be noted, however, that the variable

trajectory model y/Q values are extremely conservative in this
particular case as a result of two important input conditions.
These conditions are noted in a memorandum from G. E. Start
(Deputy Chief, ARLFRO, ERL, Idaho Falls, Idaho) to C. R. Dickson
(Chief, ARLFRO, ERL, Idaho Falls, Idaho) dated May 3, 1976, and
are stated in the following paragraphs.

Single-station meteorological data was the only data used as
input. The primary advantage of using the variable trajectory
model, the ability to use regional data, was not a factor in the
v/Q calculations. Therefore, a partial explanation of the
difference in the results from the two models is related to the
difference in the diffusion equations used rather than the spatial
variation in meteorology.

A constant mixing height of 1000 feet was assumed in the wvariable
trajectory model for the Byron case. Since the constant mean wind
direction model does not consider mixing height limitations, it is
apparent that the use of this relatively low-level, constant
mixing height in the variable trajectory model was partially

responsible for the conservatism of the y/Q values.

For comparative purposes, it is recommended that the NRC use a
variable trajectory model with regional data from several

locations near Byron. It is further suggested the same mixing
height assumptions be used in both the variable trajectory
model and the constant mean wind direction model. The results

of this type of comparison will likely yield a more realistic
evaluation of %/Q values from each model.

Estimates of atmospheric diffusion (x/Q) at the Exclusion Area
Boundary (EAB) and the outer boundary of the Low Population Zone
(LPZ), calculated for the regulated short-term (accident) time-
averaging periods of 0-2 hrs, 2-8 hrs, 8-24 hrs, 1-4 days, and 4-
30 days were also performed in support of Alternative Source Term
(AST) implementation.

2.3.4.2 Calculations (For use with TID-14844 based dose analyses)

Calculations of the short-term atmospheric dilution factors (%/Q)
for the Byron Station site were performed using Gaussian plume
diffusion models for ground-level concentrations resulting from a
continuously emitting source. To be conservative the effluent
release level was assumed to be at ground level and total
reflection of the plume was assumed to take place at the ground
surface; i.e., there is no deposition or reaction at the surface.
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Hourly %/Q values were calculated using a centerline diffusion
model for time periods up to 8 hours and a sector-average
diffusion model for time periods longer than 8 hours. A building
wake correction factor that did not exceed a maximum of 3.0 was
used in the centerline model to account for additional dilution
due to wake effect of reactor building. No credit was given

for additional building wake dilution for the sector-average
model. Mathematical expressions of the models are as follows:

a. for time periods up to 8 hours,

1
X/ Q = (2.3-4)
T U Gy Oy + cAu

1 1

Db nuGsz

b. for time periods greater than 8 hours

x/Q = 2052 (2.3-5)
c:u X
where:
x/Q = ground-level relative concentration (sec/m’);
u = mean wind speed (m/sec);
Oy = horizontal diffusion parameter (m);
o, = vertical diffusion parameter (m);
c = empirical building shape factor;
A = reactor building minimum cross section (m%;

. . . CA
D, = building wake correction factor 1 + [ J;
nG G
Yy 2

X = distance from release point to receptor; and

2.032= +2/n divided by width in radians of a 22.5°
sector.

Meteorological data input used were concurrent hourly mean values
of wind speed and wind direction measured at the 30-foot level
and Pasquill stability class determined by the measured vertical

temperature difference (AT) between 30- and 250-foot levels.
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Both o, and o, are functions of downwind distance from the point
of release to a receptor, and the Pasquill stability class. The

numerical values of o, and o, for Pasquill stability classes A
through F were digitized from Gifford's graphs (Reference 21).

The values of o, for Pasquill stability classes A and B have been
cut off at 1000 meters. The values of o, and o, for Pasquill

stability class G were determined from o, and o, for Pasquill
stability class F using the following equations:

2 F
Gy()zcy_”
3
(2.3-0)
3
o, (G) = 30 (F)
5

A building shape factor of 0.5 and building minimum cross section
of 2700 m® were used to determine the building wake correction
factor.

For calm wind conditions a wind speed of 0.17 m/sec, one-half of
the threshold speed, was assigned, and computed x/Q values for
calm wind conditions were assigned to the wind direction for the
previous hour.

From these hourly x/Q values, mean values were computed for
sliding time period "windows" of 2, 8, 16, 72, and 624 hours for

each of 16 cardinal directions. These intervals correspond to
accident time periods of 0-1 hour, 0-2 hours, 0-8 hours, 8-24
hours, 1-4 days, and 4-30 days. For each time interval used, the

maximum ¥x/Q value in each sector was identified and the mean ¥x/Q
in each was computed. The cumulative frequency distribution for
each of the individual time periods was then prepared, and from
this distribution the fifth and fiftieth percentile x/Q values
were estimated for each of the 16 cardinal sectors.

Cumulative frequency distributions of x/Q values and 5% and 50%
probability levels of x/Q at the minimum exclusion area boundary
distance of 445 m (minimum actual site boundary distance) are
presented in Tables 2.3-29 through 2.3-31 for accident time
periods of 0-1 hour and 0-2 hours. Cumulative frequency
distributions of x/Q values and the maximum, 5%, and 50%
probability levels of x/Q values at the outer boundary of LPZ are
presented in Tables 2.3-32 through 2.3-38 for accident time
periods of 0-8, 8-24 hours, 1-4 days, and 4 to 30 days.

Provided in Table 2.3-54 are the minimum exclusion area boundary
(MEAB) distances for the Byron site. The MEAB distances were
derived using methodology that was used prior to the issuance of
Regulatory Guide 1.145 and is considered acceptable by the NRC.
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2.3.5 Long-Term (Routine) Diffusion Estimates (For TID-14844
based dose analyses)

2.3.5.1 Objective (For TID-14844 based dose analyses)

Realistic estimates of annual average atmospheric dilution
factors (x/Q) for effluents released routinely from the 200-foot
Byron vent stack have been made. These estimates are made for
site boundary distances and for various distances out to 50 miles
(80.5 km) for each of the 16 cardinal directions, utilizing
onsite meteorological data (36-month period of onsite data
recorded from January 1, 1974 through December 31, 1976).

2.3.5.2 Calculations (For TID-14844 based dose analyses)

Annual average atmospheric dilution factors (x/Q) for the Byron
Station site are calculated using the sector-average Gaussian
plume diffusion model (constant mean wind direction model)
modified to account for various modes of effluent release
according to the recommendations of Regulatory Guide 1.111,
Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases From LWRs (Revision 1,
7/77) .

2.3.5.2.1 Joint Frequency Distribution of Wind Direction
Wind Speed, and Stability (For TID-14844 based dose
analyses)

The effluents released from the Byron Station vent stack may be
considered either elevated or ground-level releases, depending on
the ratio of the vertical exit velocity of the stack discharge to
the horizontal wind speed. To accommodate this variation and to
utilize the appropriate meteorological data obtained at the
30-foot and 250-foot levels of the Byron onsite meteorological
tower, a composite joint frequency distribution of wind speed,
wind direction, and stability class for each of the elevated or
ground-level release conditions is determined from an
hour-by-hour scan of wind speed data recorded at both levels of
the meteorological tower.

The stack height level wind speed is chosen as the most
representative for determining the release condition. The power
law, as expressed below, is used to extrapolate the hourly
average 250-foot level wind speed to the 200-foot stack height
level (Reference 22):

200
— (2.3-7)
0T e (250) P
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where:
u = wind speed extrapolated to the 200-feet stack
height level;
Usso = measured wind speed at the 250-foot
meteorological tower level; and
P = exponent dependent on atmospheric stability
class as follows:
Stability Class A B C D E F G

P 0.10 0.15 0.20 0.25 0.25 0.30 0.30

The exponential factors (p), as described in Reference 22, were
empirically derived from a meteorological tower experiment
performed at the Brookhaven National Laboratory. 1In the
experiment, two sets of 500 wind and temperature records taken at
several tower levels were utilized. Atmospheric stability was
determined by taking the temperature difference between two tower
levels (AT). The exponential factors (p) were derived using the
formula u = u; (Z2/%,)° for various degrees of atmospheric
stability. U is the wind speed at height Z, and U; is the wind
speed at height 27;.

To determine if an elevated or ground-level release condition
exists, a ratio, Vg, of the vertical exit velocity of the effluent
plume to horizontal wind speed at the stack height level is
defined:

vy = O (2.3-8)
u
where
Wo = vertical exit velocity of the effluent plume;
and
u = stack height wind speed

The ratio Vg is then used in the following equations to define an
entrainment coefficient, E: (Reference 23):

E+ = 1.00 for Vvg<1.0

E¢ = 2.58 - 1.58 Vg for 1<vg<l.5

E¢ = 0.3 - 0.06 Vg for 1.5<Vg<5.0

E¢ = 0 for Vg25.0 (2.3-9)
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For the hour being scanned, the release is considered an
elevated release (1-E:) x 100% of the time and a ground level
release E¢ x 100% of the time. The total time duration of the
elevated release, te, 1s then calculated as:

te = (1-E¢) x 1 hour (2.3-10)

and the total time duration of the ground level release, tg, 1is
calculated as:

tg = E¢ x 1 hour (2.3-11)

The elevated and ground level joint frequencies (Fisq)e and
(Fisq) g for each stability class i, wind speed s, and wind
direction d are determined as follows:

™

2 (Bsa ey (2.3-12)
(Fisd )e = -
T
T
zg(tmdhd (2.3-13)
(Fisa )y = =
T
where:
(Fisa) e = joint frequency of stability class i, wind

speed class s, and wind sector d applicable to
the elevated release condition as derived from
the 250-foot level meteorological data with
the wind speed extrapolated to 200-foot stack
height level,

(Fisd) g = joint frequency of stability class i, wind
speed class s, and wind sector d, applicable
to the ground-level release condition as
derived from the 30-foot level meteorological
data;

(Lisd) e, 5 = time duration of wind speed class s, wind
sector d, and stability class i at the
200-foot stack height level during hour j;

(tisa) g, 5 = time duration of wind speed class s, wind
sector d, and stability class i at the 30-foot
meteorological tower level during hour j; and

T = total number of scanned hours with wvalid data.
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It is noted that:
D Fia) D (Fiaa)y = 1 (2.3-14)
i,s,d i,s,d

2.3.5.2.2 Effective Released Height (For TID-14844 based dose
analyses)

For an elevated release, the effective release height, h., is
defined blow:

he = hsg + hyy - C (2.3-15)
where:
he = effective release height;
hs = physical stack height
hpr = plume rise (defined below); and
C = correction for low exit velocity (defined

below) .
Because of the modest relief surrounding the Byron Station
site, receptor terrain heights have not been considered in
determining the effective release height (see Subsection
2.3.2.3). The plume rise, hg,, 1s calculated from the
following momentum plume rise equations (Reference 24):

For neutral or unstable conditions, the smaller wvalue from the
two following equations is used:

2 1
he, = 1.44 (%T x (§j3 % D (2.3-16)
u D

or:
hpr=3.o(%jxn (2.3-17)

where:

=2
g
S
Il

plume rise;

=
O
Il

vertical exit velocity of effluent plume;

X = downwind distance from release point;

-
|

= stack height wind speed; and

g
Il

internal stack diameter.
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For stable conditions, the results from Equations 2.3-16 and
Equation 2.3-17 are compared with the results from the following
two equations, and the smallest among the values obtained from
Equations 2.3-16 through 2.3-19 are then used:

hpe = 4 (&j‘l (2.3-18)
S
1
hpr=1.5(ﬁ)3xs 6 (2.3-19)
u
where:
hpr = plume rise;
D 2
Fry = momentum flux parameter = Wf (Ej :
S = a stability parameter = g-gg
where:
g = acceleration of gravity;
T = ambient air temperature; and
gﬁ = vertical potential temperature gradient.
Z

In the calculations S was defined as 8.7 x 107% sec™ for E
stability, 1.75 x 107° sec™ for F stability, and 2.45 x 1077 sec™
for G stability.

When the vertical exit velocity is less than 1.5 times the
horizontal wind speed, a correction, for stack downwash, C, is
subtracted from the effective stack height as shown in Equation
2.3-15 (Reference 23):

C =3(lL.5-W,/u)D (2.3-20)
where:
C = downwash correction factor;
D = inside diameter of the stack;
u = wind speed at stack height; and
Wo = vertical exit wvelocity of the plume.
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For ground-level releases, the effective release height of all times
is zero (he = o).

2.3.5.2.3 Annual Average Atmospheric Dilution Factor (For TID-14844
based dose analyses)

Using the joint frequency distributions developed in Subsection
2.3.5.2.1, the sector-averaged dispersion equations are used to
calculate annual average dispersion factors for location of interest.
Equation 2.3-21, given below, is used to calculate the dispersion
factor for elevated release conditions:

2
l 2 (Fisd )e eXp— |: hez :|
(%/Q )de = - \/: Z 1 Z S
B T Oz us X

2621
where:

(2.3-21)

(% /Q) ge = atmospheric dilution factor (sec/m3) at a
distance X in downwind sector of wind
direction d for elevated release conditions;

B = sector width for 22.5° sector = 0.3927 radians;

(Fisda) e = joint frequency of stability class i, wind
speed class s, and wind sector d, applicable
to the elevated release condition;

he = effective release height;

Ogi = vertical standard deviation of contaminant
concentration at distance X for stability
class i (Reference 21);

X = downwind distance from release point; and

Us = stack height wind speed class s.

For ground level release the following equation is used:

_ 1 2 , (Fisa )g
(270 )ss = 3 \/; 2irs — % (2.3-22)
where:
(% /Q) ag = atmospheric dilution factor (sec/m’), at a

distance X in downwind sector of wind
direction d for ground-level release
conditions:

B = sector width for 22.5° sector = 0.3297 radians;
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(Fisd) g = joint frequency of stability class i, wind
speed class s, and wind sector d applicable to
the ground level release condition;

he = effective release height;
= vertical standard deviation of contaminant
% concentration at a distance X for stability
Ozi class i, corrected for additional dispersion

within the reactor building cavity
(Reference 21)

= (62, + CA )1/23521 x 3
zZ1

where:
C = building shape factor = 0.5; and

A = minimum cross sectional area of containment
building = 2700 m?;

X = downwind distance from release point; and

u = 30-foot level wind speed class s.

The values of the (%/Q)a and (x/Q)ay calculated at each
downwind distance are added together to give the total annual average

dispersion factor, (yx/Q)q, at that distance:

(x/Q)a = (X/Q)ae + (%/Q)aqg

Annual average %/Q for the 200-foot Byron vent stack at the site
boundary distances and at various distances out to 50 miles (80.5 km)
are presented in Tables 2.3-39 and 2.3-40.

The minimum containment building cross-sectional area for the Byron
reactor containment building was approximated using the dimensions
illustrated in Drawing M-14. The containment is cylindrical in shape
with a domed roof. The building height is 60.7 meters and the
building diameter is 45.7 meters.

2.3.6 Short-term (Accident) Diffusion Estimates (Alternative Source

Term x/Q Analysis)

2.3.6.1 Objective

Estimates of atmospheric diffusion (x/Q) at the Exclusion Area
Boundary (EAB) and the outer boundary of the Low Population Zone
(LPZ) are calculated for the regulated short-term (accident) time-
averaging periods of 0-2 hrs, 2-8 hrs, 8-24 hrs, 1-4 days, and 4-30
days.
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2.3.6.2 Meteorological Data

The Byron onsite meteorological tower database for the five-year
period, 1994-1998, was applied in the modeling analyses. Wind speed
and direction taken at 30 ft and 250 ft and the vertical temperature
difference data measured between 250 ft and 30 ft were utilized.
“Calm” wind speeds were assigned a value of 0.4 mph (1/2 the
instrument threshold starting speed value). The combined data
recovery of wind speed, wind direction, and stability data exceeded
the RG 1.23 (Reference 35) goal of 90 percent for each of the 5 years
(1994 through 1998).

2.3.6.3 Calculation of x/Q at the EAB and LPZ

The calculation of x/Q at the EAB (i.e., 445 m) for postulated
releases from the Unit 1 and Unit 2 outer Containment Wall, and at
the LPZ (4828 m) for a postulated release from the midpoint between
the two reactors, utilized the NRC-recommended model PAVAN (Reference
33), which implements Regulatory Guide 1.145 methodology. These
releases do not qualify as “elevated releases” as defined by
Regulatory Guide 1.145 (Reference 34); therefore, they were modeled
as “ground” type releases.

The calculation of x/Q at the EAB and LPZ by PAVAN in accordance with
Regulatory Guide 1.145 for ground-level releases, is based on the
following equations:

x/Q== !

Um(ﬂcyaz +4/2) (2.3.6-1)

1
== 2.3.6-2
T o o) #e2

- 2.3.6-3
X/Q U,z o ( :

y oz
where:

¥/0Q 1is relative concentration, in sec/m’.

/s is 3.14159.

U, is wind speed at 10 meters above plant grade, in m/sec.

o is lateral plume spread, in meters, a function of atmospheric
stability and distance.

o is vertical plume spread, in meters, a function of atmospheric
stability and distance.
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z is lateral plume spread, in meters, with meander and building

wake effects (in meters), a function of atmospheric stability,
wind speed, and distance [for distances of 800 m or less,

Zy=MGy, where M is determined from Reg. Guide 1.145 Fig. 3; for
distances greater than 800 m, Zy=(M—l)Gy%0m + 0,.

A is the smallest vertical-plane cross-sectional area of the
reactor building, in m?. (Other structures or a directional
consideration may be justified when appropriate.)

Plume meander is only considered during neutral (D) or stable (E, F,
or G) atmospheric stability conditions. For such, the higher of the
values resulting from Equations 2.3.6-1 and 2.3.6-2 is compared to
the value of Equation 2.3.6-3 for meander, and the lower value is
selected. For all other conditions (stability classes A, B, or C),
meander is not considered and the higher x/Q value of Equations
2.3.6-1 and 2.3.6-2 is selected.

The y/Q values calculated at the EAB and LPZ based on meteorological
data values representing a l-hour average are assumed to apply for an
entire 2-hour period.

To determine the “maximum sector 0-2 hour x/Q” value at the EAB,
PAVAN constructs a cumulative frequency probability distribution
(probabilities of a given x/Q value being exceeded in that sector
during the total time) for each of the 16 sectors using the x/Q

values calculated for each hour of data. This probability is then
plotted versus the x/Q values and a smooth curve is fitted to form an
upper bound of the computed points. For each of the 16 curves, the

¥x/Q value that is exceeded 0.5 percent of the total hours is selected
and designated as the sector ¥/Q value. The highest of the 16 sector
x/Q values is the maximum sector x/Q.

The “maximum sector 0-2 hour ¥/Q” value at the LPZ is calculated
analogously to the EAB. Determination by PAVAN of the LPZ maximum
sector X/Q for periods greater than 0-2 hours is based on a
logarithmic interpolation between the 2-hour sector x/Q and the
annual average X/Q for the same sector. For each time period, the
highest of these 16 sector x/Q values is identified as the maximum
sector X/Q value. The maximum sector x/Q values will, in most cases,

occur in the same sector. If they do not occur in the same sector,
all 16 sets of values are used in dose assessment requiring time-
integrated concentration considerations. The set that results in the

highest time-integrated dose within a sector is considered the
maximum sector x/Q.

The “5% overall site x/Q” values for the EAB and LPZ are each
determined by constructing an overall cumulative probability
distribution for all directions. The 0-2 hour x/Q values computed by
PAVAN are plotted versus their probability of being exceeded, and an
upper bound curve is fitted by the model. From this curve, the 2-
hour x/Q value that is exceeded 5% of the time is determined. PAVAN
then calculates the 5% overall site x/Q at the LPZ for intermediate
time periods by logarithmic interpolation of the maximum of the 16
annual average X/Q values and the 5% 0-2 hour x/Q values.
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2.3.6.3.1 PAVAN Meteorological Database

The meteorological database utilized for the EAB and LPZ x/Q
calculations were prepared for use in PAVAN by transforming the five
years (i.e. 1994-1998) of hourly meteorological tower data
observations into a joint wind speed-wind direction-stability class
occurrence frequency distribution as shown in Tables 2.3-55 and 2.3-
56. 1In accordance with Regulatory Guide 1.145, atmospheric stability
class was determined by vertical temperature difference between the
250 ft and the 30 ft level, and wind direction was distributed into
16- 22.5° sectors.

Seven (7) wind speed categories were defined according to Regulatory
Guide 1.23 (Reference 35) with the first category identified as
"calm". In the equations shown in Section 2.3.6.3, it should be
noted that wind speed appears as a factor in the denominator. This
presents an obvious difficulty in making calculations for hours of
calm. The minimum wind speed (i.e. based on the wind instrument
starting threshold) was set to 0.80 mph, and “calm” winds were
assigned a value of 0.4 mph (1/2 the threshold value). The procedure
used by PAVAN assigns a direction to each calm hour according to the
directional distribution for the lowest non-calm wind-speed class.
This procedure is performed separately for the calms in each
stability class.

A midpoint was also assumed between each of the Regulatory Guide 1.23
wind speed categories, Nos. 2-6, as to be inclusive of all wind

speeds. The wind speed categories have therefore been defined as
follows:
CATEGORY NO. REGULATORY GUIDE PAVAN-ASSUMED
1.23 SPEED SPEED INTERVAL
INTERVAL (MPH) (MPH)
1 (Calm) 0 to <1 0 to <0.80
2 1 to 3 >0.80 to <3.5
3 4 to 7 >23.5 to <7.5
4 8 to 12 =27.5 to <12.5
5 13 to 18 >12.5 to <18.5
6 19 to 24 218.5 to <24
7 >24 >24

2.3.6.3.2 PAVAN Model Input Parameters

Both the Unit 1 and Unit 2 Containment Building outer wall and the
midpoint between the two reactors do not qualify as “elevated”

release locations per Regulatory Guide 1.145;
requires that release height be assigned a value of 10 m.

non-elevated release, EAB and LPZ receptor terrain elevation is

assumed to be equal to plant grade.
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The Containment Building height of 60.7 m, above grade, and the
calculated Containment Building vertical cross-sectional area of
2,916.7 m’ were used for both the EAB and LPZ PAVAN computations (see
Byron Drawing A-4).

2.3.6.3.3 PAVAN EAB and LPZ ¥x/0Q

Atmospheric x/Q diffusion estimates predicted by PAVAN at the EAB and
LPZ are summarized below.

EAB and LPZ ¥X/Q SUMMARY (sec/m’)
BYRON STATION

Release Point Receptor [0-2 hour |0-8 hour |8-24 hour|l-4 day |4-30 day
Unit 1 and Unit 2 EAB
Outer Containment 5.36E-04 |2.65E-04 |1.89E-04 |9.04E-05|3.14E-05
Wall (445 m)
Midpoint between the LPZ
Unit 1 and 2 3.90E-05|1.67E-05 |1.10E-05 |4.39E-06 |1.18E-06
R (4828 m)
eactors

2.3.6.4 Calculation of x/Q at the Control Room Intakes

Calculations of atmospheric diffusion factors (x/Q) at each of the
two Control Room Intakes (i.e. Fresh Air and Turbine Building
Emergency Air) were performed for releases from the following four
points: The Containment Wall, the Plant Vent, the PORVs/Safety
Valves, and the Main Steam Line Break (MSLB) for periods of 2, 8, and
16 hours, and for 3 and 26 days. The NRC-sponsored computer code
ARCON96 (Reference 36) is utilized in accordance with the procedures
in Regulatory Guide (RG) 1.194 (Reference 37).

2.3.6.4.1 ARCON96 Model Analysis

The four releases do not qualify as elevated per RG 1.194, since none
are equal to or greater than 2.5 times the height of the adjacent
structures; therefore, ARCON96 is executed in ground release mode.
The basic model for a ground-level release is as follows:

2
29—-——L——exp-—05[lij (2.3.6-4)

Q mno,0,U o,

where:

¥x/Q = relative concentration (concentration divided by
release rate) [(ci/m’)/(ci/s)]
Oy, 0, = lateral and vertical diffusion coefficients (m)
U = wind speed (m/s)
Y = lateral distance from the horizontal centerline of the
plume (m)
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This equation assumes that the release is continuous, constant, and
of sufficient duration to establish a representative mean
concentration. It also assumes that the material being released is
reflected by the ground. Diffusion coefficients are typically
determined from atmospheric stability and distance from the release
point using empirical relationships. A diffusion coefficient
parameterization from the NRC PAVAN and XO0QDOQ (Reference 38) codes
is used for o, and o,

The diffusion coefficients have the following general form:
c=ax "+ c¢C

where x is the distance from the release point, in meters; and a , b,
and ¢ are parameters that are functions of stability class. These
parameters are defined for three (3) downwind distance ranges: 0 to
100 m, 100 to 1000 m, and greater than 1000 m. The diffusion
coefficient parameter values may be found in the listing of
Subroutine NSIGMAl in Appendix A of NUREG/CR-6331 Rev. 1.

Diffusion coefficient adjustments for wakes and low wind speeds are
also incorporated by ARCON96 as follows:

In order to estimate diffusion in building wakes, composite wake
diffusion coefficients, %, and %,, replace o, and o,. The composite
wake diffusion coefficients are defined as follows:

1/2
2) (2.3.6-5)

z =@32+A0 2+A
y yl

(6)
y y2

12
s :(0Z2—+A0 24A 2) (2.3.6-6)

z1 GZ2

The variables o, and o, are the general diffusion coefficients, Aon
and Ao,; are the low wind speed corrections, and Aoy, and Ao, are the

building wake corrections. These corrections are described and
evaluated in Ramsdall and Fosmire (Reference 39). The low wind speed
corrections are:
A6w2:9j3x1051—(1+ = }mp( = j (2.3.6-17)
1000U 1000U
Ac,’ =6.67x10° 1—(1+ X jexp[ X j (2.3.6-8)
100U 100U
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The variable x is the distance from the release point to the
receptor, in meters, and U is the wind speed in meters per second.

It is appropriate to use the slant range distance for x because these
corrections are made only when the release is assumed to be at the
ground level and the receptor is assumed to be on the axis of the
plume. The diffusion coefficient corrections that account for
enhanced diffusion in the wake have a similar form. These
corrections are:

Ac,,’ :5.24><10'2U2A{1—( } (2.3.6-9)

1+— jexp( -
10VA 10vA

(2.3.6-10)

Ac,’ =1.17><10'2U2A[1—(

o Pl

The constant A is the cross-sectional area of the building.
A conservative upper limit placed on %, is the standard deviation

associated with a concentration uniformly distributed across a sector
with width equal to the circumference of a circle, and with a radius

equal to the distance between the source and receptor. This value is
27X
Z ymax ==
\12
~1.81x (2.3.6-11)

2.3.6.4.1.1 ARCON96 Meteorological Database

The 1994-1998 meteorological database utilized by ARCON96 consists of
hourly meteorological data observations of wind speed and direction
measured at 30 and 250 ft, and delta temperature stability class
measured between 250 and 30 ft.

The calm wind occurrences, defined to have a value of 0.4 mph (1/2
the wind instrument threshold starting speed), were reset to the
ARCON96 default minimum wind speed value of 0.5 meters per second per
RG 1.194, Table A-2.
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2.3.6.4.1.2 ARCON96 Input Parameters

ARCON96 is executed for each source/receptor combination shown below:

1) Unit 1 Containment Wall to Control Room Fresh Air Intake

2) Unit 1 Containment Wall to Control Room Turbine Building
Emergency Air Intake.

3) Unit 1 Plant Vent to Control Room Fresh Air Intake

4) Unit 1 Plant Vent to Control Room Turbine Building Emergency Air
Intake

5) Unit 1 PORVs/Safety Valves to Control Room Fresh Air Intake

6) Unit 1 PORVs/Safety Valves to Control Room Turbine Building

Emergency Air Intake

7) Unit 1 MSLB to Control Room Fresh Air Intake

8) Unit 1 MSLB to Control Room Turbine Building Emergency Air
Intake

9) Unit 2 Containment Wall to Control Room Fresh Air Intake

10) Unit 2 Containment Wall to Control Room Turbine Building
Emergency Air Intake

11) Unit 2 Plant Vent to Control Room Fresh Air Intake

12) Unit 2 Plant Vent to Control Room Turbine Building Emergency Air
Intake

13) Unit 2 PORVs/Safety Valves to Control Room Fresh Air Intake

14) Unit 2 PORVs/Safety Valves to Control Room Turbine Building
Emergency Air Intake

15) Unit 2 MSILB to Control Room Fresh Air Intake

16) Unit 2 MSLB to Control Room Turbine Building Emergency Air
Intake

All release scenarios are conservatively assumed to have a zero (0)
vertical velocity, exhaust flow and stack radius. Other ARCON96 input
parameter values were set in accordance with RG 1.194, Table A-2
(e.g. surface roughness length = 0.2 m; wind direction window = 90
degrees, 45 degrees on either side of line of sight from source to
receptor; minimum wind speed = 0.5 m/s; and averaging sector width
constant = 4.3).

Each Containment Wall scenario was modeled as a “diffuse area” source
in ARCON96. The method of modeling this release as a diffuse area is
in conformance with RG 1.194, as described in Appendix A. All other
scenarios are modeled as ground-level point sources.

The area source representation in ARCONS6 requires the building
cross—-sectional area to be calculated from the maximum building
dimensions projected onto a vertical plane perpendicular to the line
of sight from the building to the intake. The Containment Building,
with a height of 195 ft (not including the dome portion above the
collar) and a width of 161 ft has an area of 31,395 ft? (2,916.7 m%
(see Byron Drawing A-4). The diffuse area source also requires the
release height to be assumed at the vertical center of the projected
area, and the initial diffusion coefficients to be specified. Per RG
1.194, Section 3.2.4.4, the initial diffusion coefficients are
calculated as follows:
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mdtharea source Heightarea source
G, = (2.3.6-12) o, = (2.3.6-13)
6 6
G%:¥:26.83ﬁ:8.18m GZO:LZﬁ:32.5ﬁ:9.9m

The remaining three releases (i.e. Plant Vent, PORVs/Safety
Valves, and MSLB) are each modeled as a point source. Per RG
1.194 Table A-2, the building area perpendicular to the wind
direction should be utilized. For the PORVs/Safety Valves, the
Containment Building area of 2,916.7 m’ was utilized for both
stations. There is no change in this building area with a change
in wind direction due to its circular shape. The Auxiliary
Building area was utilized for the Plant Vent and MSLB scenarios.

ARCON96 requires input of a horizontal source-receptor distance,
defined in RG 1.194 Section 3.4 as “the shortest horizontal
distance between the release point and the intake”. However, for
releases in building complexes, a “taut string length” can be
utilized as justifiable. For the MSLB to Control Room Fresh Air
Intake scenarios, this “taut string length” was utilized to
account for the intervening Auxiliary Building. As per NRC
interpretation of this RG, when the “taut string length” is
utilized, the intake and release heights should be set equal to
each other so as not to effectively double-count the advantage of
the slant distance that ARCON96 calculates. Therefore, the
intake height was set equal to the release height of 7.9 m.

The ARCON96 input parameter data used in calculating the x/Q
values are summarized in Table 2.3-57.

2.3.6.4.1.3 ARCON96 Control Room Intake x/0

A summary of the atmospheric diffusion estimates for the two
Control Room Intakes is shown in Table 2.3-58.
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TABLE 2.3-1

CLIMATOLOGICAL DATA FROM WEATHER STATIONS SURROUNDING THE BYRON SITE*
STATION

PARAMETER ROCKFORD CHICAGO (MIDWAY) ARGONNE
Temperature (°F)
Annual average 48.1 50.6 47.7
Maximum 103 (July 1955) 104 (June 1953) 101 (July 1956)
Minimum -22 (Feb. 1976) -16 (Jan. 1966) -20 (Jan. 1963)
Degree-days 6845 6127 6911
Relative Humidity (%)
Annual average at:

6 a.m. 83 76 87

12 noon 61 59 62
Wind
Annual average speed (mph) 9.9 10.4 7.6%%*
Prevailing direction WNW W SW
Fastest mile:

Speed (mph) 54 (Apr. 1953) 60 (Nov. 1972) 64*** (July 1957)

Direction ESE SW *k kK
Precipitation (in.)
Annual average 36.72 34.44 31.49
Monthly maximum 11.81 (July 1952) 14.17 (Sept. 1961) 13.17 (Sept. 1961)
Monthly minimum 0.01 (Oct. 1952) 0.20 (Oct. 1964) 0.03 (Jan. 1961)
24 -hour maximum 5.56 (Sept. 1961) 6.24 (July 1967) 6.54 ***x*
Snowfall (in.)
Annual average 33.4 38.3 *kokx
Monthly maximum 22.7 (Mar. 1964) 33.3 (Dec. 1951) * ok k ok
24 -hour maximum 10.9 (Feb. 1960) 19.8 (Jan. 1967) * ok k ok
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TABLE 2.3-1 (Cont'd)

STATION

PARAMETER ROCKFORD CHICAGO (MIDWAY) ARGONNE
Mean Annual (no. of days)

Precipitation 20.1 in. 114 123 110
Snow, sleet, hail >21.0 in. 11 12 * % k %
Thunderstorms 42 110 *ok kK
Heavy fog 23 13 * ok kK
Maximum temperature =90°F 13 21 * % ok
Minimum temperature <32°F 53 119 * ok ok ok
*The data presented in this table are based upon References 2, 3, and 4. For the

Rockford and Midway data, the period of records used for these statistics range from 13
to 30 years in length within the time period 1941-1976. The period of record for the
Argonne data is the 15-year period 1950-1964.

**Wind at 19-foot tower level.

***Peagk gust wind at 19-foot level.

****Data not available.
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TABLE 2.3-2

MEASURES OF GLAZING IN VARIOUS SEVERE WINTER STORMS

FOR THE STATE OF ILLINOIS

RATIO OF WEIGHT OF
RADIAL ICE WEIGHT ICE (oz.)
THICKNESS TO WEIGHT ON 1 FOOT OF
OF ICE ON OF 0.25 in. STANDARD STATE
STORM DATE WIRE (in.) TWIG (#12) WIRE CITY SECTION

2-4 Feb. 1883 - - 11 Springfield WSW
20 Mar. 1912 0.5 - - Decatur C
21 Feb. 1913 2.0 - - La Salle NE
11-12 Mar. 1923 1.6 - 12 Marengo NE
17-19 Dec. 1924 1.2 15:1 8 Springfield WSW
22-23 Jan. 1927 1.1 - Cairo SE
31 Mar. 1929 0.5 - - Moline NW
7-8 Jan. 1930 1.2 - - Carlinville WSW
1-2 Mar. 1932 0.5 - - Galena NW
7-8 Jan. 1937 1.5 - - Quincy W
31 Dec. 1947 -

1 Jan. 1948 1.0 - 72 Chicago NE
10 Jan. 1949 0.8 - - Macomb W
8 Dec. 1956 0.5 - - Alton WSW
20-22 Jan. 1959 0.7 12:1 - Urbana E
26-27 Jan. 1967 1.7 17:1 40 Urbana E

Note:

Based on Reference 15.
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TABLE 2.3-3

WIND-GLAZE THICKNESS RELATIONS FOR FIVE

PERTIODS OF GREATEST SPEED AND GREATEST THICKNESS

FIVE PERIODS WHEN FIVE FIVE PERIODS WHEN FIVE
FASTEST 5-MINUTE SPEEDS GREATEST ICE THICKNESSES
WERE REGISTERED WERE MEASURED

SPEED ICE THICKNESS ICE THICKNESS SPEED

RANK (mph) (in.) (in.) (mph)
1 50 0.19 2.87 30
2 46 0.79 1.71 18
3 45 0.26 1.50 21
4 40 0.30 1.10 28
5 35 0.78 1.00 18

NOTE: From data collected throughout the United States during
the period 1926-1937,

Based on Reference 15.
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TABLE 2.3-4

WIND ROSE DATA FOR 30-FOOT AND 250-FOOT LEVELS AT BYRON (1974-1976)

(Values in % of Total Observations)

30-FOOT LEVEL

SPEED (MPS) N ENE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL

CALM 1.89
0.26 - 1.50 .43 .30 .28 .26 .28 .28 .26 .30 .49 .54 .62 .53 .78 .62 1.19 .72 7.86
1.51 - 3.00 1.19 .97 .90 .89 1.26 1.06 1.21 1.48 2.14 2.05 1.67 1.47 1.40 1.46 1.47 1.31 21.92
3.01 - 7.00 2.80 2.58 2.47 2.87 2.49 1.92 2.33 3.51 5.82 5.09 4.41 3.68 3.65 3.52 3.76 2.93 53.83
GT. - 7.0 .53 .38 .81 .93 .53 .52 .35 .75 1.48 1.72 1.34 1.15 1.29 1.07 .97 .69 14.51

TOTALS 4.96 4.24 4.47 4.97 4.55 3.77 4.18 6.04 9.93 9.41 8.05 6.85 7.14 6.68 7.42 5.66 100.00

250-FOOT LEVEL

SPEED (MPS) N ENE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL

CALM 0.18
0.26 - 1.50 .13 .09 .09 .04 .12 .06 .08 .12 .11 .15 .13 .13 .14 .19 .16 .14 1.87
1.51 - 3.00 .45 .32 .37 .34 .35 .28 .30 .37 .42 .58 .51 .51 .47 .54 .51 .53 6.84
3.01 - 7.00 2.40 2.42 2.47 2.02 1.61 1.70 1.78 2.21 3.13 3.49 3.29 3.49 3.30 3.34 3.47 2.70 42.82
GT. - 7.0 1.54 1.61 2.32 2.54 2.18 2.33 2.35 3.31 5.99 6.21 4.29 2.93 3.28 3.14 2.45 1.82 48.29

TOTALS 4.52 4.45 5.25 4.95 4.26 4.37 4.51 6.01 9.64 10.43 8.22 7.07 7.19 7.21 6.60 5.19 100.00
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TABLE 2.3-5

PERSISTENCE OF WIND DIRECTION AT BYRON 30-FOOT LEVEL (1974-1976)

(Number of Occurrences)

PERSISTENCE WIND DIRECTION

(hr) CALM N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
1-3 148 519 478 520 465 488 451 495 613 817 893 853 799 795 786 760 596
4-6 20 58 43 56 35 44 42 48 90 131 113 89 87 72 85 97 61
7-9 6 14 11 12 26 19 8 10 12 33 36 28 9 25 10 30 25
10-12 2 2 8 5 9 4 4 3 7 23 11 9 4 3 4 6 1
13-15 0 3 0 2 7 1 1 1 0 4 5 2 1 2 1 1 0
16-18 0 0 0 0 2 0 0 0 1 3 1 0 0 2 2 1 0
19-21 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0
22-24 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25-27 0 0 0 0 0 0 0 0 0 1x*x* 0 0 0 0 0 0 0
28-30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31-33 0 0 0 1** 0 0 0 0 0 0 0 0 0 0 0 0 0
34-39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40-45 0 1* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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TABLE 2.3-5 (Cont'd)

NOTES:

*

* %

* k%

Wind direction persistence of 42 hours from the north was
recorded at the 30-foot level from July 10, 1974, into July
11, 1974. The onsite wind speed and stability conditions
for this period are presented in Table 2.3-5a. The
synoptic weather pattern indicates that wind direction
should have been generally from the southeast during the
period of persistence. At the beginning of the period
(July 10, 1974), a polar cold front was located north of
the Byron site. Wind directions recorded near Byron were
generally from the southeast which is characteristic of the
synoptic situation. By the end of the period, the cold
front had moved southeast and past Byron Station. A high
pressure center was located near Ft. Wayne. Wind directions
observed at locations surrounding the Byron site were again
generally from the southeast which reflects the synoptic
situation.

The synoptic flow pattern for the period of wind direction
persistence does not support the onsite observations. The
validity of the onsite wind direction data for this period
is subject to question.

Wind direction persistence of 31 hours from the northeast

was recorded at the 30-foot level from March 12, 1974, into
March 13, 1974. The onsite wind speed and stability
conditions for the period are presented in Table 2.3-5a. The
synoptic weather pattern for this period indicates that a
strong pressure gradient was induced by a polar high pressure
center located over Hudson Bay. The high moved slowly
south-southeast during the period. Regional wind directions
observed near the Byron site were generally northeast
throughout the period. The wind direction persistence is
consistent with the synoptic flow pattern.

Wind direction persistence of 25 hours from the south was
recorded at the 30-foot level from January 4, 1976, into
January 5, 1976. The onsite wind speed and stability
conditions for the period are presented in the attached
table. The synoptic weather pattern for the period indicates
a high-pressure center located to the southeast of the Byron
site. This high pressure center induced a generally
southerly flow pattern during the period of persistence. The
wind direction persistence is consistent with the synoptic
flow pattern.

2.3-59



BYRON-UFSAR

TABLE 2.3-5a

ONSITE WIND SPEED AND STABILITY ASSOCIATED WITH WIND DIRECTION PERSISTENCE

NORTH NORTHEAST SOUTH
WIND WIND WIND
SPEED SPEED SPEED
HOUR DATE (M/S) STABILITY DATE (M/S) STABILITY DATE (M/S) STABILITY
1 7/10/74 5.36 c 3/12/74 4.92 E 1/4/76 2.68 F
2 5.36 D 8.49 E 1.79 F
3 4.92 E 8.05 E 2.68 F
4 5.81 E 6.70 E 1/5/76 3.13 F
5 5.81 E 7.15 E 2.68 F
6 4.47 E 8.49 E 2.68 G
7 2.68 E 8.49 E 3.58 F
8 3.13 E 8.94 E 4.02 E
9 4.02 E 8.05 E 5.36 E
10 2.68 E 8.94 D 6.26 E
11 7/11/74 3.58 E 9.39 D 6.70 E
12 3.13 E 9.39 D 7.60 E
13 3.58 E 9.39 c 7.15 E
14 4.47 E 8.94 D 8.94 E
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TABLE 2.3-5a (Cont'd)

NORTH NORTHEAST SOUTH

WIND WIND WIND

SPEED SPEED SPEED
HOUR DATE (M/S) STABILITY DATE (M/S) STABILITY DATE (M/S) STABILITY
15 7/11/74 4.92 E 3/12/74 8.05 D 1/5/176 8.49 E

(Cont'd) (Cont'd) (Cont'd)

16 3.58 E 8.05 D 8.05 E
17 3.58 E 7.15 E 7.60 E
18 4.02 E 6.26 E 7.60 E
19 4.02 E 5.36 E 6.26 E
20 4.02 D 6.26 E 6.70 E
21 3.58 D 4.92 E 7.60 E
22 4.02 D 5.81 E 8.05 E
23 3.58 D 5.36 E 7.60 E
24 4.47 D 4.92 E 6.26 E
25 4.47 D 3/13/74 4.92 E 4.92 E
26 5.36 D 5.81 E
27 5.36 E 6.70 E
28 5.36 E 5.81 E
29 4.92 E 5.81 E
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TABLE 2.3-5a (Cont'd)

NORTH NORTHEAST SOUTH
WIND WIND WIND
SPEED SPEED SPEED

HOUR DATE (M/S) STABILITY DATE (M/S) STABILITY DATE (M/S) STABILITY

30 7/11/74 3.58 E 3/13/74 5.36 E

(Cont'd) (Cont'd)

31 4.02 E 4 .47 D

32 4 .02 E

33 3.13 E

34 3.13 E

35 7/12/74 3.13 E

36 3.13 E

37 2.68 F

38 1.79 F

39 2.23 E

40 2.68 E

41 4.02 E

42 4.02 E
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TABLE 2.3-6

PERSISTENCE OF WIND DIRECTION AT BYRON 250-FOOT LEVEL (1974-1976)

(Number of Occurrences)

PERSISTENCE WIND DIRECTION

(HOURS) CALM N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

1-3 25 421 380 423 374 381 392 393 480 589 701 678 664 701 657 551 459

4-6 1 62 54 70 64 55 49 54 72 133 132 106 100 78 98 77 66

7-9 0 12 20 22 14 14 13 20 24 39 44 36 30 28 32 34 25
10-12 0 8 6 7 12 4 6 7 8 15 19 8 5 8 8 9 5
13-15 0 1 1 4 4 1 2 0 6 11 8 4 0 3 4 1 2
16-18 0 1 2 2 0 0 0 0 1 3 6 1 1 3 0 2 1
19-21 0 0 0 1 0 1 0 0 0 2 3 1 0 0 1 3 0
22-24 0 0 0 0 0 0 1 0 1 0 1 1 0 0 0 0 0
25-27 0 0 0 0 1 1 0 0 0 1 0 0 0 0 0 0 0
28-30 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31-33 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0
34-39 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40-45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
>45 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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TABLE 2.3-7

PERSISTENCE OF WIND DIRECTION AT ARGONNE (1950-1964)

(Number of Occurrences)

30-FOOT LEVEL

Direction (36 points)

Hours Of
Persistence

ICALM

10

11

12

13

14 15 16 17 18 19 20 21 22 23 24 25 26 27

28

29

30

31

32

33

34

35

36

Missing

924

1961

1868

1772

1429

1913

1955

1868

1789

1900

1929

1965

1989

1970

1929
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TABLE 2.3-8

PERSISTENCE AND FREQUENCY OF WIND DIRECTION AT ROCKFORD (1966-1975)

(Number of Occurrences)

PERSISTENCE WIND DIRECTION

(HOURS) * CALM N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW

3 704 721 542 508 646 736 595 719 944 1362 1187 914 810 975 917 905 727

6 213 185 158 97 171 227 110 151 182 419 250 188 149 236 280 220 187

9 98 101 52 33 67 95 28 43 59 178 68 55 49 83 101 73 51
12 30 51 25 8 16 42 7 15 26 98 27 15 8 47 29 33 19
15 7 32 6 3 11 18 4 7 9 46 9 6 3 18 21 12 3
18 1 15 3 1 4 2 1 6 1 29 3 1 0 11 13 4 3
21 0 6 2 1 4 7 0 0 0 11 1 1 1 5 7 7 1
24 0 5 1 0 2 4 0 0 1 11 1 0 0 3 4 1 0
27 0 1 1 0 3 0 0 0 0 7 0 0 0 3 2 1 1
30 0 1 1 0 2 0 0 0 0 1 0 0 0 1 2 0 2
33 0 1 0 0 0 0 0 0 0 4 0 0 1 0 0 0 0
36 - 39 0 1 0 0 1 0 0 0 0 2 0 0 0 0 0 0 0
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TABLE 2.3-8 (Cont'd)

PERSISTENCE WIND DIRECTION
(HOURS) * CALM N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW
42 - 45 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0
>45 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0
TOTAL HOURS 5.4 6.8 4.1 3.0 4.9 6.3 3.3 4.4 5.6 13.4 7.1 5.3 4.5 7.3 7.5 6 4.

(In Percent)

* Number of occurrences are based on

observations made once

every 3 hours, and each observation is assumed to persist for 3 hours.
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TABLE 2.3-9

A COMPARISON OF SHORT-TERM TEMPERATURE DATA

AT BYRON (1974-1976), ROCKFORD (1973-1975), AND CARROLL COUNTY (1974-1976)

(Values in °F)

AVERAGE MAXTMUM MINIMUM

MONTH BYRON ROCKFORD CARROLL BYRON ROCKFORD CARROLL BYRON ROCKFORD CARROLL

*

January 21.3 24.1 20.4 53.6 55 52.8% -14.7 -21 -12.0%*
February 27.1 25.5 28.2 67.3 49 63.9 -11.1 -13 -13.3
March 34.5 35.8 35.3 72 .4 73 76.2 15.8 1 2.0
April 47.6 46 .4 48.9 81.9 83 82.5 28.4 9 18.6
May 58.5 57.7 59.4 91.4 95 92.3 32.0 32 32.9
June 67.9 68.4 70.5 92.1 91 91.8 41.0 44 48.7
July 72.8 73.4 75.4 93.2 97 93.4 48.0 48 40.0
August 69.1 71.2 70.4*% 92.8 94 91.6%* 47.7 50 47.7%
September 58.9 59.9 59.2* 86.5 91 85.1% 32.0 29 32.5%
October 49.8 52.9 51.2 84.6 87 88.0 23.6 24 24.7
November 36.8 39.7 38.0 67.0 71 69.2 -6.9 11 -2.6
December 24 .9 27.1 25.2 63.3 63 63.3 -14.3 -8 -13.5
Year 47.3 48.7 48.5 93.2 97 93.4 -14.7 -21 -13.5

"Based on 2 years of data.
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TABLE 2.3-10

A COMPARISON OF SHORT-TERM TEMPERATURE DATA AT BYRON (1974-1976)

WITH LONG-TERM TEMPERATURE DATA AT ROCKFORD (1966-1975) AND ARGONNE (1950-1964)

(Values in °F)

AVERAGE MAXTIMUM MINIMUM
MONTH BYRON ROCKFORD ARGONNE BYRON ROCKFORD ARGONNE BYRON ROCKFORD ARGONNE
January 21.3 20.3 21 53.6 60 65 -14.7 -22 -20
February 27.2 24 .1 26 67.3 54 67 -11.1 -16 -16
March 34.5 34.9 33 72 .4 76 79 1.4 1 -9
April 47.6 46.6 477 81.9 86 84 17.6 S 14
May 58.5 57.0 58 91.4 95 90 32.0 24 27
June 67.9 68.2 68 92.1 98 96 41.0 38 34
July 72.8 72.0 71 93.2 98 101 50.4 43 45
August 69.1 70.0 70 92.8 94 96 47.7 44 41
September 58.9 61.9 63 86.5 92 96 32.0 29 32
October 49.8 52.0 53 84.6 90 89 23.6 21 16
November 36.8 37.9 37 67.0 73 77 -6.9 8 -2
December 24.9 27.0 25 63.3 65 62 -14.3 -18 -18
Year 47 .3 47.8 48 93.2 98 101 -14.7 -22 -20
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TABLE 2.3-11

AVERAGE DAILY MAXIMUM AND MINIMUM TEMPERATURES

AT ROCKFORD

(1966-1975)

(Values in °F)

MONTH MAXIMUM MINIMUM RANGE
January 27.3 11.2 16.1
February 31.3 14.1 17.2
March 43.8 26 .4 17.4
April 57.3 37.1 20.2
May 68.6 46.3 22.3
June 79.3 57.9 21.4
July 83.1 62.0 21.1
August 81.5 60.3 21.2
September 73.5 52.2 21.3
October 63.2 42 .4 20.8
November 45.8 30.3 15.5
December 33.2 18.7 14.5
Year 57.3 38.2 19.1
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TABLE 2.3-12

A COMPARISON OF SHORT-TERM RELATIVE HUMIDITY VALUES

AT BYRON AND CARROLL COUNTY

(Values in %)

BYRON CARROLL COUNTY
MONTH YEAR AVERAGE MAXTMUM MINIMUM YEAR AVERAGE MAXIMUM MINIMUM
January 1974 87.0 100.0 40.2 1976 77.0 100.0 37.8
February 1974 79.3 100.0 22.8 1976 76.0 100.0 38.5
March 1974 79.0 100.0 24 .0 1976 66.0 100.0 21.8
April 1974 69.3 100.0 20.1 1976 56.2 95.2 19.3
May 1975 63.8 92.3 18.3 1976 55.1 100.0 17.3
June 1975 72.3 100.0 26.6 1976 62.3 100.0 17.1
July 1975 72.3 100.0 42.7 1976 62.6 100.0 21.4
August ) * * * 1976 72.0 100.0 26.9
September 1976 73.6 100.0 25.5 1976 61.3 100.0 17.8
October 1976 61.6 100.0 6.5 1976 51.2 92.3 14.2
November 1976 66.2 100.0 18.3 1976 63.2 98.7 15.6
December 1976 71.4 100.0 40.3 1976 77.7 100.0 37.6
Yearly 72.3 100.0 6.5 65.1 100.0 14.2

" Data not presented because of low data recovery rate.
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TABLE 2.3-13

LONG-TERM RELATIVE HUMIDITY VALUES AT ROCKFORD (1966-1975)

AND ARGONNE (1950-1964)

(Values in %)

ARGONNE AVERAGES ROCKFORD AVERAGES ROCKFORD EXTREMES
DAILY DATILY
MONTH MONTHLY MONTHLY MAXTMUM MINIMUM MAXTMUM MINIMUM
January 81.8 74 .4 84 64 100 16
February 79.9 72.5 83 61 100 17
March 75.6 70.3 85 54 100 15
April 69.5 68.1 85 50 100 15
May 68.7 66.7 85 47 100 21
June 71.5 68.9 87 50 100 22
July 73.8 70.1 89 50 100 25
August 76.9 73.6 92 52 100 28
September 72.7 73.7 92 52 100 22
October 71.1 70.6 87 50 100 19
November 75.3 75.5 87 61 100 24
December 81.9 79.3 88 69 100 29
Yearly 74.9 72.0 87 55 100 15
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TABLE 2.3-14

AT BYRON AND CARROLL COUNTY

(Values in °F)

BYRON CARROLL COUNTY
MONTH YEAR AVERAGE MAXIMUM  MINIMUM YEAR AVERAGE MAXIMUM  MINIMUM

January 1974 17.3 39.2 -18.3 1976 15.4 32.0 -2.2
February 1974 18.5 42.8 -3.9 1976 24.7 49.6 0.3
March 1974 28.5 55.4 -9.3 1976 37.0 58.6 8.2
April 1974 39.0 69.8 6.8 1976 33.7 62.4 13.0
May 1975 48.1 68.6 22.6 1976 40.9 62.8 17.8
June 1975 59.9 77.9 35.3 1976 54.3 70.5 28.3
July 1975 62.5 77.6 48.2 1976 59.1 71.4 38.1
August ¥ * * 1976 55.1 64.8 36.9
September 1976 47.2 66.6 28.8 1976 46.4 64 .2 15.0
October 1976 32.0 57.6 -3.5 1976 27.3 52.4 9.7
November 1976 18.3 53.4 -16.5 1976 19.1 39.8 -4.0
December 1976 8.4 39.7 -20.0 1976 12.0 34.6 -16.4
Yearly 33.4 77.9 -20.0 35.4 71.4 -16.4

"Data not presented because of low data recovery rate.
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TABLE 2.3-15

LONG-TERM DEW-POINT TEMPERATURE AT ROCKFORD (1966-1975)
AND ARGONNE (1950-1964)
(Values in °F)
ARGONNE AVERAGES ROCKFORD AVERAGES ROCKFORD EXTREMES
DAILY DAILY
MONTH MONTHLY MONTHLY MAXTIMUM MINIMUM MAXTIMUM MINIMUM
January 16.5 13.8 22 7 54 -31
February 19.8 16.5 23 10 52 -22
March 25.3 25.9 31 21 59 -6
April 36.0 36.0 41 31 68 7
May 46.0 44.6 50 40 70 18
June 56.3 56.5 60 52 75 23
July 60.7 60.6 64 57 77 39
August 60.5 60.3 64 57 79 41
September 52.3 52.3 57 48 73 21
October 41.8 41.9 47 37 68 14
November 29.3 30.7 35 26 59 0
December 19.5 21.4 27 16 55 -24
Yearly 38.7 38.5 44 34 79 -31
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TABLE 2.3-16

A COMPARISON OF SHORT-TERM PRECIPITATION TOTALS (WATER EQUIVALENT)

AT BYRON (1974-1976) AND ROCKFORD (1974-1976)

(Values in inches)

1974 1975 1976
MONTH BYRON ROCKFORD BYRON ROCKFORD BYRON ROCKFORD
January ¥ 3.55 1.19% 2.38 0.07*%* 0.59
February 0.74"" 1.65 0.25 2.03 1.32%% 1.41
March 2.26 2.03 1.27 2.81 3.82%%* 4.94
April 2.79 3.41 0.03% 2.39 3.15 3.60
May 7.39 6.98 2.36 3.03 2.37 2.38
June 6.38 6.30 2.77* 4.68 2.27 2.16
July 1.58 1.48 1.70 1.30 0.36%%* 2.05
August 1.85 2.21 2.57 4.08 1.31 2.04
September 0.46 0.35 1.13 0.91 1.10 1.39
October 2.58%%* 2.41 0.41 0.98 2.44 1.94
November 1.49%% 2.31 3.69% 4.24 0.20 0.38
December 0.93 1.63 0.99% 1.95 0.30 0.37

" Data not available.
"*Data not considered reliable due to missing hours of measurement.
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TABLE 2.3-17

PRECIPITATION (WATER EQUIVALENT) AVERAGES AND EXTREMES

AT ROCKFORD (1966-1975) AND ARGONNE (1950-1964)

(Values in inches)

NORMAL TOTAL MAXTMUM MINIMUM
MONTH ROCKFORD ARGONNE ROCKFORD ARGONNE ROCKFORD ARGONNE
January 1.51 1.42 3.55 3.52 0.51 0.03
February 1.24 1.33 2.67 2.24 0.04 0.10
March 2.31 2.19 4.53 3.85 1.00 0.23
April 4.71 3.60 9.92 5.37 1.79 1.82
May 4.57 3.08 6.98 5.55 1.83 0.13
June 6.07 3.73 9.98 7.39 2.37 1.03
July 3.53 4.32 8.39 7.05 1.30 1.29
August 3.31 3.43 9.10 6.26 0.67 1.25
September 4.22 2.81 10.63 13.17 0.35 0.86
October 3.41 2.59 8.32 13.03 0.98 0.24
November 2.39 1.72 4.24 3.53 1.36 0.86
December 2.39 1.26 5.04 2.51 1.20 0.35
Year 39.85 31.49 56.48 43.07 27.80 19.78
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TABLE 2.3-18

JOINT FREQUENCY DISTRIBUTION OF WIND DIRECTION AND PRECIPITATION

OCCURRENCE FOR ROCKFORD

(1966-1975)

(Frequency of joint occurrence in percent)

WIND DIRECTION

MONTH CALM NNE NE ENE E ESE SE SSE S SSW WSW WNW NW TOTAL
January 0.2 1.1 0.8 0.7 0.9 0.8 1.4 1.2 2.1 0.7 1.1 0.9 0.9 18.4
February 0.3 1.1 1.2 1.8 1.4 0.7 0.6 0.6 0.9 0.3 0.5 1.0 1.4 15.7
March 0.0 1.3 0.6 1.7 1.4 0.7 1.0 0.9 0.9 0.4 0.2 0.9 1.3 15.0
April 0.2 0.8 0.7 1.5 1.4 0.9 0.8 0.9 0.9 0.6 0.2 0.5 0.4 12.5
May 0.2 0.8 0.6 1.3 1.2 0.6 0.5 1.1 0.9 0.6 0.2 0.3 0.3 10.4
June 0.0 0.6 0.5 0.9 0.5 0.4 0.2 0.5 0.8 0.5 0.5 0.4 0.2 7.7
July 0.2 0.0 0.2 0.4 0.4 0.3 0.2 0.4 0.9 0.5 0.2 0.2 0.3 5.4
August 0.2 0.4 0.1 0.1 0.4 0.3 0.4 0.2 0.6 0.5 0.2 0.2 0.1 4.6
September 0.2 0.5 0.3 0.6 0.7 0.4 0.8 0.7 0.9 0.3 0.4 0.3 0.0 7.8
October 0.1 0.6 0.2 0.4 0.7 0.3 0.7 1.0 1.5 0.6 0.4 0.5 0.5 9.3
November 0.2 1.2 0.8 1.1 0.6 0.3 0.8 0.7 1.4 1.0 0.3 0.8 1.0 15.1
December 0.5 1.2 1.3 1.6 1.1 0.9 1.2 1.5 1.4 1.3 0.8 1.7 1.6 23.5
Year 0.2 0.8 0.6 1.0 0.9 0.6 0.7 0.8 1.2 0.6 0.4 0.7 0.7 12.1

NOTE: Frequencies of joint occurrences are based on observations
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TABLE 2.3-19

MAXIMUM PRECIPITATION (WATER EQUIVALENT) FOR

SPECIFIED TIME INTERVALS AT ARGONNE (1950-1964)

(Values in inches)

TIME INTERVAL (hours)

MONTH 1 2 3 6 12 36 48
January 0.44 .63 0.88 1.16 .04 .69 .69
February 0.32 .58 0.76 0.95 .00 .07 .07
March 0.52 .68 0.86 1.15 .43 .40 .40
April 1.18 .34 1.70 2.50 .00 .35 .35
May 1.12 .26 1.36 1.56 .29 .40 .43
June 2.20 .28 4.00 4.22 .23 .23 .25
July 1.40 .00 2.12 2.76 .90 .49 .49
August 1.92 .32 2.34 2.40 .78 .79 .79
September 1.04 .44 1.82 2.39 .56 .66 .92
October 1.40 .44 2.79 3.63 .98 .10 .62
November 0.42 .62 0.75 0.97 .67 .90 .95
December 0.36 .48 0.56 0.64 .90 .29 .33
Year 2.20 .28 4.00 4.22 .98 .10 .62
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TABLE 2.3-20

ICE PELLET AND SNOW PRECIPITATION AT ROCKFORD (1966-1975)

(Values in inches of ice and/or snow)

MONTHLY 24 -HOUR AVERAGE NUMBER
MONTH AVERAGE MAXTMUM MAXTMUM OF HOURS
January 6.7 12.2 9.3 100
February 7.2 18.6 7.6 91
March 6.1 15.7 4.4 61
April 2.4 6.7 6.7 19
May 0.1 1.0 1.0 1
June 0.0 0.0 0.0 0
July 0.0 0.0 0.0 0
August 0.0 0.0 0.0 0
September 0.0 0.0 0.0 0
October 0.2 2.2 2.2 2
November 2.6 6.4 4.5 45
December 8.6 20.0 7.2 104
Year 31.6 20.0 9.3 422
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TABLE 2.3-21

PERSISTENCE AND FREQUENCY OF FOG AT ROCKFORD (1966-1975)

(Number of Occurrences)

PERSISTENCE

HOURS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YR
3 29 27 25 45 47 42 56 61 71 29 32 30 494

6 12 15 16 26 18 19 20 38 49 23 17 27 280

9 11 5 9 12 13 12 13 29 16 16 18 14 168
12 6 2 7 10 7 5 6 8 8 6 8 13 86
15 7 2 5 4 5 1 1 4 1 S 12 11 62
18 3 2 5 2 3 1 1 1 5 6 6 4 39
21 4 5 6 2 1 0 0 1 0 3 3 5 30
24 3 0 3 0 1 0 2 0 0 2 3 4 18
27 2 2 0 1 2 0 0 1 1 1 1 1 12
30 2 1 1 1 0 0 0 0 1 0 1 0 7
33 2 1 1 0 0 0 0 0 1 0 1 2 8
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TABLE 2.3-21 (Cont'd)
PERSISTENCE
HOURS JAN FEB MAR APR MAY JUN JUL AUG SEP OoCT NOV DEC YR
36-39 1 1 0 0 1 0 0 0 0 0 4 4 11
42-45 0 3 3 0 0 0 0 0 0 2 2 1 11
>45 3 1 2 0 0 1 0 0 0 0 1 6 14
ANNUAL AVERAGE
TOTAL HOURS
OF FOG 105 74 104 71 71 50 56 89 94 91 126 165 1096
NOTE: Number of occurrences are based on observations made once every 3 hours, and each

observation is assumed to persist for 3 hours.
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TABLE 2.3-22

FOG DISTRIBUTION BY THE HOUR OF THE DAY

AT ROCKFORD

(1966-1975)

(Values in

[¢]
%)

HOUR OF
THE DAY WINTER SPRING SUMMER FALL YEAR
0 12 14 13 12 13
3 14 17 25 17 17
6 14 24 42 27 25
9 16 12 7 16 14
12 12 8 3 8 8
15 11 7 2 6 7
18 11 9 2 6 8
21 11 9 5 9 9
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TABLE 2.3-23

(1974-1976)

(Frequency of Occurrence in Percent of Total Monthly Observations)

PASQUILL STABILITY CLASS

MONTH A B c D E F G
January 0.29 .25 2.49 45.02 40.18 9.00 .77
February 0.98 .25 3.09 42.78 40.88 8.96 .06
March 0.60 .09 4.99 38.53 44.79 7.35 .65
April 0.22 .50 3.95 31.02 47.92 11.90 .50
May 2.19 .86 4.67 36.89 41.18 10.96 .24
June 8.52 .48 4.92 30.85 34.20 12.37 .67
July 13.72 .76 5.30 18.96 30.93 16.17 .16
August 9.71 .60 3.17 19.69 36.02 19.04 .77
September 6.67 .95 3.43 21.20 36.39 18.24 .12
October 2.71 .98 2.32 21.42 41.91 18.39 .28
November 0.50 .23 2.08 36.46 47 .45 9.25 .03
December 1.18 .13 1.89 38.78 46 .42 8.11 .48
Annual
Average 4.06 .39 3.46 31.41 40.54 12.71 .43

Data for this table were derived from the three-way joint frequency distribution
of wind direction, wind speed, and Pasquill stability class for the period of record.
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TABLE 2.3-24

PERSISTENCE OF PASQUILL STABILITY CLASSES AT BYRON (1974-1976)

(Number of Occurrences)

PERSISTENCE PASQUILL STABILITY CLASS

(HOURS) A B C D E F G

1-3 221 508 573 1167 1136 772 196

4-6 65 26 19 290 394 192 69

7-9 34 4 1 142 185 60 33
10-12 4 0 0 63 127 21 11
13-15 0 0 0 41 60 4 1
16-18 1 0 0 15 35 0 0
19-21 0 0 0 16 14 0 0
22-24 0 0 0 6 10 0 0
25-27 0 0 0 6 4 0 0
28-30 0 0 0 4 4 0 0
31-33 0 0 0 4 1 0 0
34-39 0 0 0 6 5 0 0
40-45 0 0 0 3 1 0 0
>45 0 0 0 4 2 0 0
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TABLE 2.3-25

THREE-WAY JOINT FREQUENCY DISTRIBUTION OF WIND DIRECTION, WIND SPEED,

AND PASQUILL STABILITY CLASS FOR THE 30-FOOT LEVEL AT BYRON (1974-1976)

(Values in % of Total Observations)

STABILITY CLASS A

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NwW NNW TOTAL
CALM .05
1-3 .01 .02 .00 .00 .01 .00 .02 .01 .00 .00 .00 .02 .01 .00 .02 .03 .19
4-7 .07 .07 .06 .04 .06 .09 .12 .06 .07 .03 .06 .06 .09 .11 .07 .11 1.18
8-12 .08 .03 .10 .06 .04 .05 .07 .11 .10 .19 .16 .09 .18 .15 .14 .11 1.64
13-18 .00 .00 .02 .00 .01 .01 .05 .06 .08 .17 .15 .08 .07 .09 .07 .03 .90
19-24 .00 .00 .00 .00 .00 .00 .00 .02 .00 .01 .00 .01 .01 02 .01 .00 .10

>24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01 .00 .00 .02
TOTALS .16 .12 .19 .11 .12 .15 .25 .26 .26 .41 .37 .26 .36 .39 32 .27 4.06
STABILITY CLASS B

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NwW NNW TOTAL
CALM .05
1-3 .01 .01 .00 .00 .01 .00 .01 .00 .01 .01 .01 .01 .03 .01 .02 .00 .16
4-7 .06 .05 .05 .02 .03 .04 .08 .06 .05 .11 .11 .07 .06 .11 .09 .08 1.05
8-12 .07 .05 .04 .03 .05 .01 .08 .11 .11 .20 .09 .09 .10 .08 .08 .09 1.27
13-18 .02 .03 .01 .02 .04 .03 .04 .04 .04 .10 .09 .06 .08 .06 .08 .02 .75
19-24 .00 .00 .00 .00 .00 .00 .02 .00 .01 .00 .00 .04 .01 .01 .00 .01 .13

> 24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01
TOTALS .16 .13 .11 .08 .12 .09 .23 .21 .22 .42 .29 .27 .27 .28 .27 .21 3.39
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TABLE 2.3-25

(Cont'd)

STABILITY CLASS C

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
CALM .02
1-3 01 .01 .00 .00 .02 .00 .01 .00 .02 .00 .01 .00 .01 .02 .01 .03 .19
4-7 .03 .03 .01 .03 .06 .05 .06 .04 .06 .08 .09 .08 .08 .08 .08 .03 .88
8-12 .06 .02 .03 .03 .04 .02 .08 .06 .08 09 .14 .06 .08 .09 .11 .10 1.09
13-18 .04 .03 05 .06 .03 .05 .08 .06 .03 .07 .07 .04 .13 .10 .10 .07 1.00
19-24 .00 .00 .01 .00 .01 .01 .01 .02 .01 .03 .01 .03 .03 .01 .02 .01 .23

> 24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01 .01 .01 .00 05
TOTALS .13 .09 11 14 .15 .13 .25 .18 .20 .28 32 .22 .35 .31 .33 24 3.46
STABILITY CLASS D

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
CALM .25
1-3 06 04 07 .06 .06 .08 .08 .07 .08 .06 .12 .11 .10 .07 .15 .07 1.29
4-7 37 .37 .32 .34 .35 .30 .37 .40 .45 .50 .48 .40 .41 .47 .39 .42 6.35
8-12 .55 .58 .44 .50 .49 .38 .55 .65 .81 .84 .84 .78 .97 1.09 1.28 .87 11.60
13-18 .44 .31 .40 .53 .40 .28 .36 .39 .69 .60 .67 .48 .79 .87 .94 .67 8.81
19-24 .05 .08 .19 12 .05 17 .06 .13 .13 .22 .16 .21 .38 .23 .23 .14 2.56

> 24 .00 .01 .01 .01 .00 .02 .00 .01 .00 .05 .07 .07 .14 .12 .01 .00 .55
TOTALS 1.47 1.39 1.43 1.56 1.35 1.23 1.42 1.66 2.16 2.27 2.35 2.05 2.79 2.86 3.00 2.17 31.41
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TABLE 2.3-25 (Cont'd)

STABILITY CLASS E

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
CALM .47
1-3 .13 .12 .12 .07 .12 .12 .09 .07 .13 .21 .18 .18 .26 .21 .36 .21 2.57
4-7 .83 .66 .60 .59 .64 .48 .53 .70 1.06 .96 1.00 1.06 .92 .88 .94 .83 12.68
8-12 .90 .68 .68 .71 .54 .39 .30 .86 1.62 1.46 1.27 1.01 .85 .73 .76 .66 13.42
13-18 .46 .28 .34 .59 .38 .23 .20 .43 1.14 1.21 .87 .57 .43 .37 .34 .29 8.14
19-24 .11 .05 .17 .21 .08 .07 .04 .17 .54 .53 .32 .15 .12 .05 .09 .07 2.76

> 24 .00 .00 .07 .06 .00 .00 .00 .00 .08 .10 .04 .07 .06 .00 .00 .00 .50
TOTALS 2.43 1.79 1.98 2.24 1.76 1.29 1.16 2.23 4.57 4.46 3.68 3.06 2.64 2.25 2.48 2.06 40.54

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
CALM .47
1-3 .16 .10 .04 .06 .05 .06 .06 .11 .13 .19 .22 .14 .21 .22 .35 .24 2.33
4-7 .25 .18 .18 .23 .39 .37 .41 .72 1.08 .71 .37 .24 .27 .30 .25 .25 6.18
8-12 .09 .06 .08 .18 .21 .15 .25 .51 .98 .32 .10 .14 .05 .04 .03 .07 3.27
13-18 .01 .00 .00 .03 .00 .03 .01 .05 .14 .08 .02 .06 .00 .00 .00 .00 .45
19-24 .00 .00 .00 .00 .00 .00 .00 .00 .01 .00 .00 .00 .00 .00 .00 .00 .02

> 24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
TOTALS .51 .35 .30 .50 .64 .61 .73 1.39 2.35 1.29 .70 .58 .54 .56 .62 .57 12.71
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TABLE 2.3-25 (Cont'd)

STABILITY CLASS G

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
CALM .47

1-3 .05 .03 .05 .07 .03 .03 .04 .06 .12 .08 .06 .07 .18 .10 .35 .20 1.50

4-17 .06 .02 .03 .05 .14 .14 .17 .33 .51 .36 .08 .03 .04 .02 .03 .04 2.06

8-12 .01 .00 .00 .01 .02 .04 .05 .10 .14 .00 .00 .00 .00 .00 .01 .00 .40
13-18 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01
19-24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

> 24 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
TOTALS .12 .05 .08 .13 .19 .21 .26 .50 .78 .44 .13 .10 .22 .12 .39 .25 4.43
Note: The calm category represents conditions with wind speeds less than 0.8 mph, which is the threshold speed for the wind speed and

wind direction sensors.
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TABLE 2.3-26

THREE-WAY JOINT FREQUENCY DISTRIBUTION OF WIND DIRECTION, WIND SPEED, AND PASQUILL STABILITY

CLASS FOR THE 250-FOOT LEVEL AT BYRON (1974-1976)

(Values in % of Total Observations)

STABILITY CLASS A

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NwW NNW TOTAL

CALM .03

1-3 00 .00 .00 .00 01 .00 01 01 .00 .00 .01 .01 .00 .01 .01 .00 .09

4-7 02 07 .05 04 04 .02 .04 .04 .01 04 .04 .04 .06 .07 .10 .07 .76

8-12 04 .07 .09 05 07 .10 .05 .08 .10 09 .09 .09 .01 .16 .12 .08 1.38

13-18 .02 .03 .05 04 .02 .05 .05 .10 .16 12 .10 .07 .16 .15 .06 .06 1.26

19-24 .00 .00 .00 02 .00 .01 .07 .10 .09 12 .10 .08 04 .06 .08 .00 .79

> 24 .00 .00 .00 .01 .00 .00 .00 .03 .00 01 .02 .02 .02 .03 .00 .00 .17

TOTALS .09 .18 .19 .16 .15 19 22 37 37 39 .37 .31 .38 .48 .38 .22 4.47
STABILITY CLASS B

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NwW NNW TOTAL

CALM .00

1-3 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .01 .01 .00 .00 .05

4-7 02 02 04 .03 .01 .03 .02 04 04 .03 .07 .04 .09 .07 .07 .05 .67

8-12 02 04 05 .03 .03 .06 .06 .12 14 .14 .09 .06 .08 .05 .08 .08 1.13

13-18 .05 .02 .04 01 .02 .03 .08 .05 .11 .13 .05 .08 .08 .13 .10 .05 1.03

19-24 .00 .00 .00 .01 .06 .02 .03 04 .06 .10 .07 .03 .06 .04 .03 .01 .57

> 24 .00 .00 .00 .00 .00 .00 02 .01 .01 .00 .01 .01 02 .01 .00 .00 .11

TOTALS .10 .09 .13 .09 .13 .15 21 .26 .36 .40 .28 .23 34 32 .28 .20 3.58
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TABLE 2.3-26 (Cont'd)

STABILITY CLASS C

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
CALM .01
1-3 .00 .00 .00 .00 .00 .01 .00 .01 .00 .01 .00 .00 .00 .02 .00 .00 .09
4-7 .02 .01 .01 .02 .05 .02 .04 .04 .03 .03 .07 .07 .05 .07 .03 .05 .62
8-12 .04 .02 .04 .03 .03 .08 .05 .06 .08 .09 .11 .05 .10 .05 .05 .05 .93
13-18 .02 .02 .06 .06 .01 .06 .03 .05 .07 .08 .06 .07 .11 .10 .12 .05 .97
19-24 .00 .00 .03 .04 .00 .06 .03 .06 .05 .06 .06 .04 .07 .09 .05 .03 .68

> 24 .00 .00 .01 .00 .02 .02 .04 .04 .02 .01 .01 .02 .04 .01 .01 .00 .27
TOTALS .09 .06 .16 .15 .11 .25 .19 .27 .25 .28 .31 .24 .38 .36 .26 .19 3.57

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NwW NNW TOTAL
CALM .03
1-3 .05 .04 .04 .01 .05 .02 .03 .06 .07 .05 .06 .05 .08 .07 .05 .05 .79
4-7 .17 .10 .14 .16 .16 .13 .15 .24 .20 .25 .27 .29 .24 .22 .23 .25 3.20
8-12 .34 .38 .34 .37 .24 .33 .39 .52 .48 .54 .53 .54 .50 .54 .60 .45 7.07
13-18 .37 .42 .47 .47 .38 .41 .47 .51 .76 .77 .60 .62 1.06 1.07 .95 .72 10.06
19-24 .20 .22 .37 .40 .24 .24 .29 .42 .61 .53 .51 .47 .81 .64 .49 .49 6.94

> 24 .06 .17 .13 .06 .17 .21 .13 .32 .33 .41 .22 .30 .35 .19 .16 .09 3.30
TOTALS 1.19 1.32 1.48 1.48 1.23 1.34 1.47 2.08 2.46 2.54 2.18 2.27 3.04 2.74 2.48 2.05 31.39
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TABLE 2.3-26 (Cont'd)

STABILITY CLASS E

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
CALM .05
1-3 .06 .04 .02 .01 .05 .01 .03 .01 .01 .04 .03 .03 .06 .07 .06 .04 .58
4-7 .31 .15 .16 .18 .13 .15 .10 .16 .21 .23 .22 .25 .19 .24 .28 .20 3.18
8-12 .48 .57 .55 .41 .28 .23 .28 .35 .53 .75 .66 .72 .62 .57 .64 .56 8.20
13-18 .85 .69 .86 .74 .54 .37 .38 .56 .98 1.46 1.23 1.10 1.07 1.06 .94 .75 13.58
19-24 .38 .17 .48 .50 .43 .40 .34 .67 1.40 1.71 .96 .48 .47 .45 .31 .26 9.42

> 24 .08 .08 .33 .25 .16 .27 .37 .50 1.04 .81 .29 .23 .08 .06 .03 .07 4.64
TOTALS 2.16 1.69 2.41 2.09 1.59 1.43 1.51 2.26 4.17 5.00 3.40 2.82 2.49 2.45 2.27 1.86 39.64

STABILITY CLASS F

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NwW NNW TOTAL
CALM .00
1-3 .01 .01 .02 .00 .01 .02 .00 .01 .03 .01 .02 .02 .01 .02 .01 .00 .24
4-7 .05 .06 .05 .03 .05 .03 .06 .08 .10 .10 .05 .06 .09 .07 .05 .04 .98
8-12 .13 .15 .17 .10 .10 .09 .09 .09 .26 .17 .15 .20 .15 .26 .27 .20 2.59
13-18 .27 .19 .20 .22 .28 .28 .31 .29 .58 .47 .57 .48 .21 .34 .36 .18 5.23
19-24 .03 .03 .06 .14 .19 .21 .24 .38 .88 .54 .16 .09 .01 .02 .06 .05 3.10

> 24 .00 .00 .00 .00 .01 .05 .03 .11 .28 .11 .00 .00 .00 .00 .00 .00 .60
TOTALS .49 .43 .50 .50 .66 .67 .74 .96 2.13 1.41 .95 .87 .48 .72 .74 .47 12.74
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TABLE 2.3-26 (Cont'd)

STABILITY CLASS G

SPEED (MPH) N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
CALM .00

1-3 .01 .00 .01 .00 .00 .00 .00 .00 .00 .03 .00 .02 .00 .00 .02 .03 .14

4-17 .09 .03 .05 .03 .06 .03 .02 .02 .01 .06 .03 .04 .03 .03 .04 .05 .62

8-12 .15 .04 .06 .04 .02 .07 .07 .06 .12 .09 .06 .05 .08 .10 .11 .13 1.25

13-18 .07 .04 .05 .01 .09 .20 .14 .12 .23 .19 .20 .14 .07 .09 .07 .09 1.80
19-24 .01 .01 .00 .03 .01 .08 .07 .06 .15 .16 .12 .00 .00 .01 .01 .01 .74

> 24 .00 .00 .00 .00 .00 .02 .00 .00 .01 .00 .00 .00 .00 .00 .00 .00 .05
TOTALS .33 .13 .18 .12 .19 .41 .29 .26 .52 .52 .41 .26 .18 .24 .26 .30 4.61
Note: The calm category represents conditions with wind speeds less than 0.8 mph, which is the threshold speed for the wind speed and

wind direction sensors.
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TABLE 2.3-27

THREE-WAY JOINT FREQUENCY DISTRIBUTION

OF WIND DIRECTION, WIND SPEED, AND PASQUILL STABILITY CLASS

FOR ROCKFORD (1966-1975)

o

(Values in % of Total Observations)

WIND SPEED WIND DIRECTION
(METER/SEC) CALM N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW  TOTAL
CALM .13 .13
LT. 2.0 01 02 00 01 01 00 .01 01 .01 01 00 01 01 00 01 01 12
A 2.0 - 6.0 00 00 00 01 00 00 .00 01 .01 00 00 01 01 00 00 01 08
GT. 6.0 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 00
TOTAL .13 .01 .02 .01 .02 .01 .00 .01 .01 .02 .01 .00 .02 .02 .00 .01 .02 .34
CALM 68 68
LT. 2.0 09 03 05 07 05 06 .05 06 19 08 04 06 09 07 06 07 1.12
B 2.0 - 6.0 22 09 07 14 12 09 .09 12 .17 18 17 15 17 19 13 13 2.25
GT. 6.0 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
TOTAL .68 .31 .12 .13 .21 .17 .15 .14 .18 .36 .27 .21 .21 .25 .26 .20 .20 4.05
CALM .51 .51
LT. 2.0 10 04 03 06 08 06 .07 13 24 14 09 05 07 07 10 03 1.36
C 2.0 - 6.0 57 28 23 34 33 21 .30 28 .79 63 55 54 53 52 45 41 6.95
GT. 6.0 .02 .02 .00 .02 .03 .00 .00 .01 .07 .06 .08 .06 .09 .04 .04 .01 .55
TOTAL .51 .69 .34 .27 .42 .43 .27 .37 .42 1.10 .83 .72 .66 .68 .63 .59 .45 9.37
CALM .72 .72
LT. 2.0 .16 .09 .10 .20 .19 .13 .18 .27 .43 .16 .14 .15 .18 .13 .16 .12 2.79
D 2.0 - 6.0 2.96 1.95 1.33 2.10 2.96 1.46 1.95 2.26 4.63 2.51 1.92 1.66 2.46 2.66 2.40 2.03 37.24
GT. 6.0 1.49 .93 .68 1.11 1.11 .48 .72 .99 2.55 1.64 1.32 1.10 2.48 2.67 1.67 98 21.93
TOTAL .72 4.62 2.98 2.11 3.41 4.26 2.07 2.85 3.52 7.61 4.31 3.38 2.90 5.12 5.46 4.23 3.13 62.68
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TABLE 2.3-27 (Cont'd)

WIND SPEED WIND DIRECTION
(METER/SEC) CALM N NNE NE ENE E ESE SE SSE S SSW SW WSW W WNW NW NNW TOTAL
CALM .00 .00
LT. 2.0 04 02 .02 07 .09 .07 05 .09 .31 .12 .07 .05 .03 .05 .03 .03 1.13
‘E- 2.0 - 6.0 .61 .37 .20 .39 .61 .30 47 49 1.31 .67 .37 .34 .70 .67 .73 .47 8.72
GT. 6.0 .00 .00 .00 .00 .00 .00 00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00
TOTAL .00 .66 39 22 .46 70 37 52 58 1.63 .79 44 .39 .73 .72 76 50 9.85
CALM .99 .99
LT. 2.0 .11 .09 .08 .12 21 .14 13 .31 .95 .27 .19 .08 .17 .12 .17 .14 3.28
‘F- 2.0 - 6.0 .30 .16 .10 .20 .29 .15 25 .38 1.17 .43 .31 .20 .23 .25 .33 .31 5.05
GT. 6.0 .00 .00 .00 .00 .00 .00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
TOTAL .99 .41 .25 17 32 51 29 38 .70 2.12 .70 .50 .27 .40 37 50 46 9.32
CALM 2.40 2.40
LT. 2.0 .05 .03 .04 .08 .17 .10 11 23 .55 .21 .09 .07 .10 .08 .04 .04 1.99
G- 2.0 - 6.0 .00 .00 .00 .00 .00 .00 00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00
GT. 6.0 .00 .00 .00 .00 .00 .00 00 00 .00 .00 .00 .00 .00 .00 .00 .00 .00
TOTAL 2.40 05 .03 04 .08 17 .10 11 23 .55 .21 .09 .07 .10 .08 04 04 4.40
CALM 5.43 5.43
LT. 2.0 .57 .31 .33 .60 .80 .56 .61 1.11 2.70 .98 .61 .47 .64 .52 .57 .43 11.80
‘ALL- 2.0 - 6.0 4.67 2.85 1.93 3.18 4.31 2.22 3.06 3.54 8.07 4.43 3.33 2.89 4.10 4.30 4.04 3.37 60.29
GT. 6.0 1.51 .95 .68 1.13 1.14 .48 .72 .99 2.62 1.70 1.40 1.16 2.57 2.71 1.71 .99 22.48
TOTAL 5.43 6.75 4.12 2.95 4.91 6.25 3.26 4.39 5.64 13.39 7.11 5.33 4.52 7.31 7.53 6.32 4.79 100.00
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TABLE 2.3-28

PERSISTENCE AND FREQUENCY OF PASQUILL STABILITY CLASSES AT ROCKFORD (1966-1975)
(Number of Occurrences)
PERSISTENCE PASQUILL STABILITY CLASS

(HOURS) A B c D E F G
3 84 553 1363 1163 1439 1248 510
6 7 188 414 648 403 446 229
9 0 55 143 278 155 158 92
12 0 22 28 263 38 32 10
15 0 0 1 180 3 4 0
18 0 0 0 138 0 0 0
21 0 0 0 106 0 0 0
24 0 0 0 54 0 0 0
27 0 0 0 49 0 0 0
30 0 0 0 55 0 0 0
33 0 0 0 37 0 0 0
36-39 0 0 0 103 0 0 0
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TABLE 2.3-28 (Cont'd)

PERSISTENCE PASQUILL STABILITY CLASS
(HOURS) A B c D E F
42-45 0 0 0 85 0 0
>45 0 0 0 274 0 0
Total Hours
(in percent) 0.3 4.0 9.4 65.4 9.9 6.6

NOTE: Number of occurrences are based on observations made once every 3 hours,

and
each observation is assumed to persist for 3 hours.
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TABLE 2.3-28a

FREQUENCY DISTRIBUTION OF VISIBLE PLUME LENGTH

TWO NATURAL DRAFT TOWERS - FULL LOAD

PLUME LENGTH:
DISTANCE FROM

TOWERS
(meters) SUMMER WINTER ANNUAL
100 82.4" 100.0 88.5
200 60.1 100.0 74 .7
300 47.1 99.8 65.5
400 39.9 99.2 59.5
500 34.3 98.9 55.0
700 27.6 97.6 48.1
1,000 22.5 95.1 42.4
1,500 18.0 90.1 36.7
2,000 16.0 82.4 32.9
3,000 13.7 72.0 27.8
4,000 12.2 61.5 24.1
5,000 11.1 52.6 20.7
10,000 9.0 29.9 12.6
20,000 7.5 21.5 9.3
30,000 7.0 19.2 8.5

These columns indicate percentage of time a given plume
length is exceeded.
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TABLE 2.3-28b

FREQUENCY DISTRIBUTION OF VISIBLE PLUME HEIGHT

TWO NATURAL DRAFT TOWERS - FULL LOAD

HEIGHT SPRING-

(meters) SUMMER FALL WINTER ANNUAL
200 100.0" 100.0 100.0 100.0
500 35.0 24.8 48.2 33.2
750 17.4 9.6 24.7 15.3

1,000 10.7 4.4 15.0 8.6

2,000 4.0 0.8 4.1 2.4

3,000 1.7 0.15 1.2 0.8

" These columns indicate the percentage exceeding a given height.
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CHI/Q RANGE

GT

.81-04

.23-04

.70-04

.23-04

.81-04

.43-04

.09-04

.78-04

.50-04

.25-04

.02-04

.82-04

.64-04

.48-04

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.81-04

.23-04

.70-04

.23-04

.81-04

.43-04

.09-04

.78-04

.50-04

.25-04

.02-04

.82-04

.64-04

201
8.7
11
9.2
15
9.8
52
12.1

12.1
51
14.3
23
15.3
66
18.2
77
21.5
116
26.5
46
28.5
93
32.5
115
37.5
25
38.5
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TABLE 2.3-29

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q* FOR A 1-HOUR TIME PERIOD

AT THE MINIMUM EXCLUSION AREA BOUNDARY DISTANCE (445 M), BYRON SITE
DOWNWIND SECTOR

NNE NE ENE E ESE SE SSE S SSW SW WSW
147 92 84 140 96 225 145 78 57 46 50
7.1 5.4 5.8 8.8 6.5 13.5 11.3 7.1 6.5 5.0 4.8
0 0 0 0 0 2 0 1 0 0 1
7.1 5.4 5.8 8.8 6.5 13.6 11.3 7.2 6.5 5 4.9
16 6 11 14 16 28 19 10 5 5 4
7.9 5.7 6.6 9.7 7.6 15.3 12.8 8.1 7.1 5.5 5.3
41 23 22 22 28 24 18 19 12 16 6
9.8 7.1 8.1 11.1 9.4 16.8 14.2 9.9 8.5 7.3 5.9
0 0 0 0 0 1 1 1 0 0 0
9.8 7.1 8.1 11.1 9.4 l16.8 14.3 9.9 8.5 7.3 5.9
58 33 16 26 27 24 21 21 13 9 18
12.6 9.0 9.3 12.7 11.3 18.3 15.9 11.9 10.0 8.2 7.6
27 29 25 40 29 44 24 17 17 19 12
13.9 10.7 11.0 15.2 13.2 20.9 17.8 13.4 11.9 10.3 8.8
32 16 17 9 9 12 12 17 5 8 14
15.5 11.7 12.2 15.8 13.8 21.6 18.7 15.0 12.5 11.2 10.1
27 15 4 8 6 3 9 6 8 7 16
16.8 12.6 12.5 16.3 14.2 21.8 19.4 15.5 13.4 11.9 11.7
69 74 75 75 54 79 61 40 38 40 36
20.1 16.9 17.7 21.0 17.9 26.5 24.1 19.2 17.8 16.3 15.1
21 7 10 1 4 2 4 11 3 5 9
21.1 17.3 18.4 21.1 18.1 26.7 24.5 20.2 18.1 16.8 16.0
69 36 65 51 50 58 57 52 39 36 35
24 .4 19.4 22.9 24.3 21.5 30.2 28.9 24.9 22.6 20.7 19.4
75 86 72 67 76 68 68 62 51 51 61
28.0 24.5 27.9 28.5 26.6 34.2 34.2 30.6 28.5 26.2 25.3
9 5 4 0 1 0 0 1 1 2 6
28.5 24.8 28.2 28.5 26.7 34.2 34.2 30.7 28.6 26.4 25.8

2.3-98

W o0 Ul b O ©

14
10.7

10.7
26
13.4
16
15.1
24
17.5
23
19.9
59
26.0
15
27.6
41
31.8
64
38.4

38.7

14.4
18
l6.6
30
20.3
21
22.9
42
28.0
10
29.2
28
32.6
51
38.9

39.0

14.2
13
15.6
22
17.9
23
20.4
64
27.2
10
28.3
39
32.5
49
37.7

38.2

NNW

121
8.7

9.3
18
10.6
22
12.2

12.2
39
14.9

15.5
46
18.8
54
22.7
83
28.6
24
30.3
62
34.8
50
38.3
12
39.7

ALL

1699
7.9
38
8.0
190
8.9
356
10.6

10.6
431
12.6
361
14.3
339
15.8
307
17.2
1005
21.9
182
22.7
811
26.5
1066
31.4
75
31.8



CHI/Q RANGE

GT

1.33-04

1.20-04

1.08-04

9.68-05

8.72-05

7.84-05

7.06-05

6.35-05

5.72-05

5.15-05

4.63-05

4.17-05

3.75-05

3.38-05

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.48-04

.33-04

.20-04

.08-04

.68-05

.72-05

.84-05

.06-05

.35-05

.72-05

.15-05

.63-05

.17-05

.75-05

.38-05

N

116
43.6
89
47 .4
110
52.2
114
57.1
91
61.0
61
63.7
91
67.6
139
73.6
131
79.3
98
83.5
111
88.3
52
90.5
67
93.4
25
94.5
127
100.0

BYRON-UFSAR

TABLE 2.3-29

(Cont'd)

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q* FOR A 1-HOUR TIME PERIOD

AT THE MINIMUM EXCLUSION AREA BOUNDARY DISTANCE (445 M), BYRON SITE
DOWNWIND SECTOR

NNE NE ENE E ESE SE SSE S SSW SW WSW
87 93 86 62 73 63 49 73 64 50 62
32.7 30.2 34.2 32.4 31.6 38.0 38.0 37.3 35.9 31.9 31.8
60 70 64 46 34 35 37 40 37 42 41
35.6 34.3 38.6 35.3 33.9 40.1 40.9 41.0 40.2 36.4 35.8
93 90 65 73 74 72 63 72 54 47 54
40.0 39.6 43.2 39.8 38.9 44 .4 45.8 47.5 46 .4 41.5 41.0
86 81 75 61 51 53 59 66 69 51 54
44 .2 44 .3 48 .4 43.7 42 .3 47.6 50.4 53.6 54.3 47.0 46.2
122 101 83 65 76 76 67 64 47 48 39
50.1 50.3 54.2 47.8 47.5 52.2 55.6 59.4 59.7 52.2 50.0
69 39 41 42 32 23 17 31 20 26 30
53.4 52.6 57.0 50.4 49.6 53.6 56.9 62.2 62.0 55.0 52.8
92 79 57 66 66 63 48 49 48 39 48
57.8 57.2 61.0 54.6 54.1 57.4 60.7 66.7 67.5 59.3 57.5
150 116 94 95 76 95 72 60 56 51 97
65.1 64.0 67.5 60.5 59.2 63.1 66.3 72.2 73.9 64.8 66.8
139 119 100 109 138 153 88 74 58 50 70
71.8 71.0 74.5 67.4 68.5 72.3 73.1 78.9 80.6 70.2 73.6
103 72 38 45 40 80 45 40 28 31 44
76.7 75.2 77 .2 70.2 71.2 77.1 76.6 82.6 83.8 73.6 77.8
100 82 57 87 84 85 67 52 32 46 66
81.5 80.0 81l.1 75.7 76.9 82.2 81.9 87.3 87.5 78.5 84.2
48 53 27 34 47 36 30 24 16 30 24
83.9 83.1 83.0 77.8 80.0 84.3 84.2 89.5 89.3 81.8 86.5
66 65 37 61 49 47 47 31 11 44 43
87.0 86.9 85.6 8l.6 83.3 87.1 87.9 92.3 90.6 86.6 90.6
25 34 30 43 28 22 19 14 11 24 18
88.2 88.9 87.7 84.3 85.2 88.5 89.3 93.6 91.8 89.2 92.4
244 189 177 249 219 192 137 70 71 100 79
i100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

*X/Q values, expressed in (sec/m’), are based on hourly onsite meteorological data
for the period of record January 1974 - December 1976.
Key: 1.33-04 = 1.33 x 107°.

2.3-99

W

55
44 .4
38
48.3
61
54.6
29
57.6
35
61.2
13
62.5
30
65.6
63
72.1
71
79.5
37
83.3
56
89.1
12
90.3
21
92.5
5
93.0
68
100.0

WNW

46
44 .6
21
47 .2
41
52.2
34
56.4
30
60.0
13
61.6
28
65.0
37
69.6
53
76.0
32
80.0
34
84.1
8
85.1
18
87.3
17
89.4
87
100.0

NW

47
43.3
24
45.8
33
49 .4
42
53.8
42
58.3
4
58.8
28
61.8
48
66.9
60
73.3
34
76.9
46
81.8
13
83.2
16
84.9
12
86.2
129
100.0

NNW

67
44 .0
52
47 .7
70
52.7
70
57.7
80
63.4
31
65.7
51
69.3
64
73.9
75
79.3
35
81.8
46
85.1
39
87.8
22
89.4
20
90.8
128
100.0

ALL

1093
36.8
730
40.2
1072
45.2
995
49.8
1066
54.7
492
57.0
883
61.1
1313
67.2
1488
74.1
802
77.8
1051
82.6
493
84.9
645
87.9
347
89.5
2266
100.0



CHI/Q RANGE

GT

.81-04

.23-04

.70-04

.23-04

.81-04

.43-04

.09-04

.78-04

.50-04

.25-04

.02-04

.82-04

.64-04

.48-04

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.81-04

.23-04

.70-04

.23-04

.81-04

.43-04

.09-04

.78-04

.50-04

.25-04

.02-04

.82-04

.64-04

166
5.2
34
6.2
17
6.8
56
8.5
38
9.7
19
10.3
35
11.4
74
13.7
30
14.6
108
18.0
64
20.0
74
22.3
95
25.3
93
28.2

BYRON-UFSAR

TABLE 2.3-30

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q* FOR A 2-HOUR TIME PERIOD

AT THE MINIMUM EXCLUSION AREA BOUNDARY DISTANCE (445 M), BYRON SITE
DOWNWIND SECTOR

NNE NE ENE E ESE SE SSE S SSW SW WSW
102 59 79 142 87 230 141 69 50 42 53
3.4 2.3 3.6 6.1 3.9 9.6 7.6 4.3 3.8 3.2 3.6
29 11 7 6 8 14 13 12 2 7 4
4.4 2.8 3.9 6.3 4.3 10.2 8.2 5.1 4.0 3.7 3.9
9 9 5 10 6 14 4 3 3 4 1
4.7 3.1 4.2 6.7 4.6 10.8 8.5 5.3 4.2 4.0 3.9
36 34 22 34 23 54 25 22 14 4 8
5.9 4.5 5.2 8.2 5.6 13.0 9.8 6.7 5.3 4.3 4.5
26 7 5 11 11 14 7 8 3 2 3
6.7 4.8 5.4 8.7 6.1 13.6 10.2 7.2 5.5 4.4 4.7
18 7 7 10 8 13 3 3 4 7 3
7.3 5.0 5.7 9.1 6.4 14.2 10.3 7.3 5.9 5.0 4.9
22 6 2 5 7 10 11 8 6 4 7
8.1 5.3 5.8 9.3 6.8 14.6 10.9 7.9 6.3 5.3 5.4
62 56 30 42 51 51 46 38 30 18 28
10.2 7.5 7.2 11.1 9.1 16.7 13.4 10.2 8.6 6.6 7.3
17 4 7 10 9 5 16 11 2 5 5
10.7 7.6 7.5 11.5 9.5 16.9 14.2 10.9 8.8 7.0 7.6
91 55 55 54 69 75 69 41 32 40 23
13.8 9.8 10.0 13.8 12.6 20.1 17.9 13.5 11.2 10.0 9.2
17 21 16 16 13 17 24 18 12 9 8
14.3 10.7 10.8 14.5 13.2 20.8 19.2 14.6 12.2 10.7 9.7
63 39 20 25 32 28 40 21 20 18 27
16.4 12.2 11.7 15.6 14.6 21.9 21.4 16.0 13.7 12.1 11.6
62 72 76 79 60 90 56 60 34 41 46
18.5 15.1 15.1 19.0 17.3 25.7 24 .4 19.7 16.3 15.1 14.7
55 43 48 25 21 25 22 30 19 27 35
20.3 16.8 17.3 20.0 18.3 26.8 25.5 21.6 17.8 17.2 17.1

2.3-100

15.7
18
16.9
31
19.1
48
22.5
37
25.2

WNW

49
4.0
16
5.3

5.6
19
7.2
10
8.0

8.4
12
9.3
32
12.0

12.5
42
15.9
16
17.2
34
20.8
41
23.3
43
26.8

NW

50
3.5
24
5.2

5.6
22
7.1
21
8.6
13
9.5

10.0
20
11.4
10
12.1
46
15.4
18
16.6
34
19.0
32
21.3
40
24.1

NNW

85
4.2
26
5.5

5.9
41
7.9
19
8.8
14
9.5
28
10.9
51
13.4
32
15.0
65
18.2
25
19.4
60
22.3
57
25.1
52
27.1

ALL

1471
4.7
225
5.4
112
5.7
432
7.1
191
7.7
140
8.2
189
8.8
653

10.8
184

11.4
911

14.3
312

15.3
566

17.1
949

20.1
615

22.1



CHI/Q RANGE

GT

1.33-04

1.20-04

1.08-04

9.68-05

8.72-05

7.84-05

7.06-05

6.35-05

5.72-05

5.15-05

4.63-05

4.17-05

3.75-05

3.38-05

0.00

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.48-04

.33-04

.20-04

.08-04

.68-05

.72-05

.84-05

.06-05

.35-05

.72-05

.15-05

.63-05

.17-05

.75-05

.38-05

N

41
29.5
155
34.3
100
37.4
159
42 .4
120
46.1
117
49.8
84
52.4
201
58.7
172
64.0
134
68.2
170
73.5
139
77.9
145
82.4
70
84.6
494
100.0

BYRON-UFSAR

TABLE 2.3-30

(Cont'd)

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q* FOR A 2-HOUR TIME PERIOD

AT THE MINIMUM EXCLUSION AREA BOUNDARY DISTANCE

NNE

28
21.3
123
25.4
57
27.3
140
32.0
101
35.3
145
40.2
84
43.0
177
48.9
167
54.5
123
58.6
146
63.4
152
68.5
151
73.6
87
78.5
705
100.0

NE

25
17.7
131
22.9
69
25.7
87
29.1
71
31.9
135
37.3
56
39.5
163
46.0
167
52.6
114
57.1
121
61.9
139
67.4
142
73.0
88
76.5
593
100.0

ENE

19
18.2
131
24.2
56
26.8
113
31.9
59
34.6
110
39.7
44
41.7
152
48.6
114
53.8
74
57.2
100
61.8
113
67.0
125
72.7
79
76.3
518
100.0

15
20.7
107
25.2
55
27.6
86
31.3
59
33.8
95
37.8
41
39.6
131
45.2
136
51.0
74
54.1
106
58.7
94
62.7
135
68.4
98
72.6
641
100.0

ESE

21
19.2
83
22.9
45
25.0
89
29.0
72
32.2
79
35.8
40
37.6
144
44 .1
125
49.7
101
54.3
85
58.1
118
63.4
130
69.3
72
72.5
610
100.0

(445 M),

DOWNWIND SECTOR

SE

18
27.5
97
31.6
55
33.9
94
37.8
62
40.4
93
44 .3
32
45.6
131
51.1
120
56.1
100
60.3
110
64.9
105
69.3
94
73.2
81
76.6
560
100.0

SSE

15
26.4
91
31.2
34
33.0
83
37.5
67
41.1
72
44.9
35
46.8
91
51.7
113
57.7
65
61.2
87
65.9
81
70.2
73
74.1
60
77.3
423
100.0

21
22.9
92
28.7
37
31.0
95
37.0
53
40.3
96
46 .4
32
48 .4
94
54.3
98
60.4
74
65.1
69
69.4
80
74 .4
66
78.6
30
80.5
311
100.0

*X/Q values, expressed in (sec/m?), are based on hourly onsite meteorological data
for the period of record January 1974 - December 1976.
Key: 1.33-04 = 1.33 x 107°.

2.3-101

SSW

21
19.4
64
24.3
35
27.0
60
31.6
51
35.6
91
42.6
19
44 .0
96
51.4
91
58.4
61
63.1
86
69.7
52
73.7
70
79.1
36
81.9
235
100.0

BYRON SITE
SW WSW
6 19
17.6 18.4
69 73
22.8 23.3
41 45
25.9 26.4
83 76
31.4 31.6
39 46
34.4 34.7
72 77
39.8 39.9
29 37
42.0 42 .4
79 120
47.9 50.6
88 74
54.6 55.6
56 78
58.8 61.0
74 90
64.4 67.1
80 64
70.4 71.4
84 86
76 .7 77.3
43 69
80.0 82.0
266 265
100.0 100.0

W

22
26.7
83
32.6
40
35.4
73
40.6
50
44 .2
56
48.1
12
49.0
80
54.6
93
61.2
70
66.2
60
70.4
55
74 .3
52
78.0
57
82.1
253
100.0

WNW

12
27.8
59
32.6
37
35.6
46
39.3
49
43.3
54
47 .7
26
49.8
76
56.0
65
61.3
49
65.3
47
69.1
49
73.1
49
77.1
44
80.7
238

100.0

NW

16
25.2
92
31.7
52
35.4
68
40.2
46
43 .4
45
46 .6
15
47.6
78
53.1
71
58.1
44
61.2
75
66.5
55
70.4
43
73 .4
49
76.9
328
100.0

NNW

23
28.8
108
34.1
68
37.5
112
43.0
63
46.1
88
50.4
39
52.3
104
57.4
118
63.2
55
65.9
95
70.6
109
75.9
67
79.2
51
81.7
372
100.0

ALL

322
23.1
1558
28.0

826
30.6
1454
35.3
1008
38.5
1425
43.0

625
45.0
1917
51.0
1812
56.8
1272
60.8
1521
65.7
1485
70.4
1512
75.2
1014
78 .4
6812

100.0



BYRON-UFSAR

TABLE 2.3-31

5% AND 50% PROBABILITY LEVEL y/Q AT THE
MINIMUM EXCLUSION AREA BOUNDARY DISTANCE (445 M)

X/Q*
DOWNWIND 5% 50%

SECTOR 1 HOUR 2 HOURS 1 HOUR 2 HOURS
N 9.1 6.4 1.1 0.78
NNE 7.7 5.0 0.87 0.62
NE 6.1 3.5 0.88 0.60
ENE 6.5 4.7 0.94 0.62
E 15. 9.5 0.80 0.58
ESE 6.5 4.9 0.78 0.57
SE 22. 13. 0.92 0.65
SSE 18. 12. 0.98 0.66
S 9.1 5.5 1.0 0.69
SSW 6.6 4.7 1.0 0.65
SW 5.2 3.4 0.91 0.62
WSW 5.2 3.5 0.87 0.64
W 9.5 5.8 1.2 0.69
WNW 8.7 5.4 1.1 0.70
NW 8.7 5.3 1.1 0.68
NNW 8.9 5.5 1.1 0.79

All Sectors 9.1 5.7 0.96 0.65

**y /0 values, expressed in (sec/m’) x 10™*, are based on
hourly onsite meteorological data for the period of record
January 1974 - December 1976.
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CHI/Q RANGE

GT

.34-05

.84-05

.41-05

.05-05

.74-05

.48-05

.26-05

.07-05

.10-06

.74-06

.57-06

.59-06

.75-06

.04-06

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.34-05

.84-05

.41-05

.05-05

.74-05

.48-05

.26-05

.07-05

.10-06

.74-06

.57-06

.59-06

.75-06

151
2.5
29
2.9
71
4.1
55
5.0
88
6.4
89
7.9
117
9.8
145
12.2
132
14.3
209
17.7
175
20.6
172
23.4
222
27.0
163
29.7

BYRON-UFSAR

TABLE 2.3-32

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q* FOR A 8-HOUR TIME PERIOD

AT THE OUTER BOUNDARY OF THE LOW POPULATION ZONE (4828 M), BYRON SITE
DOWNWIND SECTOR
NNE NE ENE E ESE SE SSE S SSW SW WSW
64 53 76 204 106 291 153 75 53 83 76
1.0 1.0 1.5 4.0 2.2 6.0 3.9 2.3 1.9 3.0 2.6
21 14 1 22 7 28 32 4 0 8 1
1.4 1.2 1.5 4.4 2.4 6.6 4.7 2.4 1.9 3.3 2.6
45 13 12 12 18 29 16 19 0 7 20
2.1 1.5 1.7 4.7 2.7 7.2 5.1 2.9 1.9 3.6 3.3
31 18 17 26 21 52 25 9 4 3 19
2.6 1.8 2.1 5.2 3.2 8.2 5.8 3.2 2.1 3.7 3.9
64 27 54 74 74 90 91 45 44 11 28
3.6 2.3 3.1 6.6 4.7 10.1 8.1 4.6 3.7 4.1 4.9
51 26 37 41 58 28 39 34 35 3 6
4.5 2.7 3.9 7.4 5.9 10.7 9.1 5.6 5.0 4.2 5.1
73 33 16 18 15 38 34 18 13 2 21
5.6 3.3 4.2 7.8 6.2 11.4 10.0 6.1 5.4 4.3 5.8
94 38 48 44 24 67 64 40 18 8 20
7.2 4.0 5.1 8.6 6.7 12.8 11.6 7.3 6.1 4.5 6.4
84 50 40 56 56 93 76 41 19 32 21
8.5 4.9 5.9 9.7 7.9 14.7 13.5 8.6 6.8 5.7 7.2
119 123 96 96 112 174 86 68 57 48 38
10.4 7.2 7.8 11.6 10.3 18.3 15.7 10.6 8.9 7.5 8.4
108 90 39 53 60 40 70 37 62 23 33
12.2 8.8 8.5 12.6 11.5 19.1 17.5 11.7 11.1 8.3 9.6
138 96 68 55 71 112 63 98 55 40 74
14 .4 10.5 9.9 13.7 13.0 21.4 19.1 14.6 13.1 9.7 12.0
177 154 127 133 120 130 145 129 84 90 95
17.3 13.3 12.3 16.3 15.5 24.1 22.8 18.5 16.2 13.0 15.3
165 95 102 86 56 93 91 92 75 60 77
19.9 15.1 14.3 18.0 16.7 26.0 25.1 21.3 18.9 15.2 17.9

2.3-103

18.0
75
20.5
93
23.6

WNW

N
O 9 O 0 B U1 N

(&) ul > B N
. w N = . w
w 3P o0 O VL J W ©

oo
o .
o N

10.7
76
13.4
73
16.0
95
19.4
64
21.7

NW

45
1.4

1.5
21
2.1
23
2.9
36
4.0
53
5.7
29
6.6
36
7.8
37
9.0
85
11.7
63
13.7
81
16.3
89
19.1
77
21.6

78
1.8
21
2.3
16
2.6
19
3.1
36
3.9
75
5.6
777
7.4
90
9.4
101
11.7
124
14.6
112
17.2
151
20.6
126
23.5
130
26.5

ALL

le71
2.5
197
2.8
314
3.3
340
3.8
827
5.0
627
6.0
557
6.8
789
8.0
926
9.4
1589
11.8
1136
13.5
1412
15.6
1991
18.6
1519
20.8



CHI/Q RANGE

GT

3.43-06

2.92-06

2.48-06

2.11-06

1.79-06

1.52-06

1.29-06

1.10-06

9.35-07

7.95-07

6.76-07

5.74-07

4.88-07

4.15-07

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.04-06

.43-06

.92-06

.48-06

.11-06

.79-06

.52-06

.29-06

.10-06

.35-07

.95-07

.76-07

.74-07

.88-07

.15-07

N

253
33.8
279
38.3
318
43.5
348
49.2
326
54.5
327
59.9
242
63.8
311
68.9
251
73.0
300
77.9
190
81.0
247
85.0
173
87.8
120
89.8
626
100.0

BYRON-UFSAR

TABLE 2.3-32

(Cont'd)

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q* FOR A 8-HOUR TIME PERIOD

AT THE OUTER BOUNDARY OF THE LOW POPULATION ZONE (4828 M), BYRON SITE
DOWNWIND SECTOR
NNE NE ENE E ESE SE SSE S SSW SW WSW
299 209 151 103 125 140 116 119 98 143 115
24.8 18.8 17.3 20.0 19.3 28.9 28.1 24.8 22.5 20.4 21.7
289 203 218 206 204 216 191 192 127 122 147
29.5 22.5 21.5 24.1 23.5 33.3 33.0 30.6 27.1 24.8 26.7
263 254 241 194 152 154 128 122 110 137 143
33.7 27.1 26.3 27.8 26.7 36.5 36.3 34.3 31.1 29.8 31.5
407 277 243 310 227 238 193 153 150 184 226
40.3 32.2 31.0 33.9 31.4 41 .4 41.2 38.9 36.6 36.5 39.1
218 187 232 201 156 143 145 89 96 147 158
43.8 35.6 35.5 37.8 34.7 44 .3 44 .9 41.5 40.1 41.9 44 .5
423 404 374 293 289 356 203 231 162 189 186
50.6 42.9 42.9 43.6 40.7 51.7 50.1 48.5 46 .0 48.7 50.8
203 250 165 197 175 164 134 125 142 112 119
53.9 47 .4 46.1 47 .4 44 .4 55.0 53.5 52.2 51.1 52.8 54.8
327 303 221 282 268 227 199 214 159 184 197
59.2 52.9 50.4 53.0 50.0 59.7 58.6 58.6 56.9 59.5 61.4
321 354 251 244 257 268 138 179 197 158 199
64.4 59.3 55.3 57.7 55.3 65.2 62.1 64.0 64.1 65.3 68.1
327 367 368 318 248 217 217 lel 110 194 168
69.7 66.0 62.5 64.0 60.5 69.7 67.6 68.8 68.1 72.3 73.8
201 196 242 201 254 197 151 116 99 90 148
72.9 69.6 67.2 67.9 65.8 73.7 71.5 72.3 71.7 75.6 78.8
293 298 261 243 212 174 170 179 148 108 129
77.7 75.0 72 .4 72.6 70.3 77.3 75.8 77.7 77.1 79.5 83.2
203 175 246 212 267 103 145 138 110 126 69
81.0 78.1 77 .2 76.8 75.8 79.4 79.5 81.8 81.1 84.1 85.5
173 177 188 138 90 117 116 80 110 71 98
83.8 81.3 80.8 79.5 77.7 81.8 82.5 84 .2 85.1 86.7 88.8
1005 1028 980 1048 1068 884 686 525 408 366 332
i100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

*X/Q values, expressed in (sec/m’), are based on hourly onsite meteorological
data for the period of record January 1974 - December 1976.
Key: 3.43-06 = 3.43 x 10°°.

2.3-104

W

80
26.3
147
31.3
104
34.8
190
41.3
110
45.0
225
52.6
121
56.7
175
62.6
145
67.5
141
72.3
131
76.7
126
81.0
85
83.8
60
85.9
418
100.0

WNW

114
25.8
145
30.9
134
35.7
172
41.9
77
44 .6
170
50.7
82
53.6
115
57.8
214
65.4
128
70.0
117
74 .2
144
79.3
87
82.4
49
84 .2
442

100.0

NW

101
24.8
139
29.3
124
33.2
145
37.9
140
42 .3
222
49 .4
111
53.0
le4
58.2
170
63.7
170
69.1
132
73.3
96
76 .4
93
79.4
91
82.3
555
100.0

NNW

171
30.4
232
35.7
156
39.3
199
43.8
189
48 .2
288
54.8
198
59.3
234
64.7
190
69.0
246
74.6
135
77.7
135
80.8
119
83.6
103
85.9
615
100.0

ALL

2337
24 .4
3057
28.9
2734
33.0
3662
38.5
2614
42.5
4342
49.0
2540
52.8
3580
58.1
3536
63.5
3680
69.0
2600
72.9
2963
77.3
2351
80.8
1781
83.5
10986
100.0



CHI/Q RANGE

GT

.34-06

.24-06

.30-06

.51-06

.83-06

.26-06

.77-06

.35-06

.00-06

.70-06

.44-06

.23-06

.04-06

.87-07

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.34-06

.24-06

.30-06

.51-06

.83-06

.26-06

.77-06

.35-06

.00-06

.70-06

.44-06

.23-06

.04-06

N

127
1.5
1
1.5
44
2.0
59
2.7
34
3.1
35
3.5
114
4.8
156
6.6
209
9.0
143
10.6
254
13.6
297
17.0
310
20.6
397
25.1

BYRON-UFSAR

TABLE 2.3-33

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q* FOR A 16-HOUR TIME PERIOD

AT THE OUTER BOUNDARY OF THE LOW POPULATION ZONE (4828 M), BYRON SITE
DOWNWIND SECTOR
NNE NE ENE E ESE SE SSE S SSW SW WSW
24 39 90 198 50 226 144 80 57 82 72
.5 1.2 2.6 3.2 2.5 1.6 1.4 2.0 1.7
38 8 51 73 21 7 1 14 23
.9 1.3 3.3 4.2 2.8 1.7 1.4 2.4 2.2
10 20 3 37 18 32 6 10 0 14 15
1.2 1.3 3.8 1.0 4.7 2.9 1.9 1.4 2.7 2.5
14 4 14 20 9 72 13 22 2 11 16
.6 1.2 1.5 4.0 1.1 5.7 3.1 2.4 1.4 3.0 2.9
15 14 4 23 29 78 14 19 33 16 19
.8 1.4 1.5 4.3 1.5 6.8 3.4 2.8 2.2 3.4 3.4
40 8 53 12 5 85 47 36 30 7 17
1.2 1.5 2.2 4.5 1.6 8.0 4.2 3.5 3.0 3.5 3.7
55 23 42 72 91 95 91 28 0 21 33
1.9 1.8 2.8 5.4 2.9 9.4 5.8 4.1 3.0 4.1 4.5
113 62 34 69 109 93 123 49 32 31 18
3.1 2.5 3.2 6.3 4.4 10.7 7.9 5.0 3.7 4.8 4.9
107 49 68 85 36 97 38 50 2 16 29
4.3 3.1 4.1 7.4 4.9 12.0 8.5 6.0 4.7 5.2 5.6
129 76 35 104 39 122 100 39 36 25 47
5.8 4.0 4.5 8.8 5.5 13.8 10.2 6.8 5.6 5.8 6.7
215 121 81 120 151 119 173 101 49 13 42
8.2 5.5 5.6 10.4 7.6 15.4 13.2 8.9 6.8 6.2 7.7
236 97 120 102 169 197 169 86 81 36 75
10.9 6.7 7.1 11.7 10.0 18.2 l6.1 10.6 8.7 7.0 9.4
268 175 131 133 116 137 201 188 124 102 98
13.9 8.8 8.8 13.5 11.6 20.2 19.5 14 .4 11.7 9.6 11.7
303 209 246 192 166 291 228 193 210 138 85
17.3 11.3 12.0 16.0 14.0 24.3 23.4 18.2 16.8 12.9 13.6

2.3-105

W

105
2.3
14
2.7
31
3.4
13
3.6
5
3.8
19
4.2
19
4.6
45
5.6
34
6.4
66
7.8
103
10.1
79
11.9
84
13.8
126
16.6

WNW

N N

w

w
0 Ul g 00 N R Ul J & U

w
Ul
w

5.0
65
6.5
86
8.5
114
11.2
184
15.5

NW

115
6.4
104
8.6
95
10.6
81
12.3
147
15.3

28
.4
31
.9

3

.9
16
1.2
32
1.7
22
2.0
37
2.6
60
3.5
90
4.9
133
6.9
123
8.8
193
11.7
255
15.6
221
19.0

ALL

1388
1.4
294
1.7
266
2.0
353
2.3
376
2.7
426
3.1
753
3.9

1052
5.0

1005
6.0

1262
7.3

1834
9.1

2118

11.3

2517

13.8

3336

17.2



CHI/Q RANGE

GT

7.54-07

6.41-07

5.45-07

4.63-07

3.94-07

3.35-07

2.84-07

2.42-07

2.06-07

1.75-07

1.48-07

1.26-07

1.07-07

9.12-08

to

to

to

to

to

to

to

to

to

to

to

to

to

to

to

LE

.87-07

.54-07

.41-07

.45-07

.63-07

.94-07

.35-07

.84.07

.42-07

.06-07

.75-07

.48-07

.26-07

.07-07

.12-08

N

466
30.5
479
36.0
490
41.7
512
47.6
546
53.9
429
58.8
570
65.4
406
70.1
389
74.5
364
78.7
291
82.1
397
86.7
174
88.7
209
91.1
774
100.0

BYRON-UFSAR

TABLE 2.3-33

(Cont'd)

CUMULATIVE FREQUENCY DISTRIBUTION OF X/Q* FOR A 16-HOUR TIME PERIOD

AT THE OUTER BOUNDARY OF THE LOW POPULATION ZONE (4828 M), BYRON SITE
DOWNWIND SECTOR
NNE NE ENE E ESE SE SSE S SSW SW WSW
369 283 304 244 289 339 209 188 215 164 152
21.4 14.8 15.9 19.2 18.0 29.1 27.0 22.0 21.9 17.0 17.1
376 347 228 230 266 282 194 216 137 189 247
25.6 19.0 18.9 22.2 21.8 33.1 30.3 26.3 25.2 21.6 22.9
564 489 392 363 371 314 273 207 249 271 319
32.0 24.9 23.9 27.0 27.0 37.5 35.0 30.5 31.2 28.3 30.2
579 376 320 392 394 387 302 311 198 215 248
38.5 29.5 28.1 32.1 32.6 43.0 40.2 36.7 36.0 33.6 36.0
545 502 403 390 377 305 344 276 216 273 275
44 .6 35.6 33.3 37.2 37.9 47.3 46 .0 42 .3 41.2 40.3 42 .4
440 423 385 347 293 264 222 159 161l 288 210
49.6 40.7 38.2 41.8 42.0 51.0 49.8 45.5 45.1 47 .4 47 .2
511 534 484 548 373 494 391 294 218 312 379
55.3 47.2 44 .5 48.9 47.3 58.0 56.5 51.4 50.3 55.1 56.0
421 375 401 264 368 302 163 199 195 182 190
60.0 51.7 49.7 52.4 52.5 62.3 59.3 55.4 55.0 59.6 60.4
544 679 557 458 401 462 256 267 289 282 314
66.1 60.0 56.9 58.4 58.1 68.8 63.7 60.7 62.0 66.5 67.6
436 364 349 419 350 303 245 330 179 251 254
71.0 64.4 61.4 63.9 63.0 73.1 67.9 67.4 66.3 72.7 73.5
383 491 378 434 368 280 311 349 211 172 231
75.4 70.3 66.3 69.6 68.2 77.1 73.2 74 .4 71.3 76.9 78.9
292 471 455 396 376 210 173 213 195 160 219
78.6 76.0 72.1 74.8 73.5 80.1 76.2 78.6 76.0 80.9 83.9
225 241 308 227 135 109 170 125 112 181 89
81.2 79.0 76.1 77.8 75.4 8l.6 79.1 81.1 78.7 85.3 86.0
313 270 248 279 411 237 269 190 256 122 132
84.7 82.2 79.3 81.4 81.2 84.9 83.7 85.0 84.9 88.3 89.1
1363 1465 1601 1416 1331 1064 953 749 628 474 473
i100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

*X/Q values, expressed in (sec/m?), are based on hourly onsite meteorological data
for the period of record January 1974 - December 